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SECTI ON |

GENERAL QA/ QC PRACTI CES

Standard | aboratory practices for |aboratory cleanliness as applied to

gl assware and apparatus shall be adhered to. Laboratory practices with regard
to reagents, solvents, and gases shall also be adhered to. For additional

gui del i nes regardi ng these general |aboratory procedures, see Sections 4 and 5
of the Handbook for Analytical Quality Control in Water and Wastewat er
Laboratori es EPA-600/4-79-019, U. S. EPA Environnmental Monitoring Systens
Laboratory, Cincinnati, GChio, Septenber 1982.
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SECTI ON | |

SPECI FI C Q& QC PROCEDURES

The qual ity assurance/quality control (QY QC) procedures defined herein shal
be used by the Contractor when perform ng the nmethods specified in Exhibit D
When additional QA/ QC procedures are specified in the methods in Exhibit D
the Contractor shall also follow these procedures. NOTE: The cost of
performng all QA/ QC procedures specified in this Statenent of Wrk are
included in the price of performing the bid lot, except for duplicate, spike,
and | aboratory control sanple anal yses, which shall be considered separate
sanpl e anal yses.

The purpose of this docunment is to provide a uniform set of procedures for the
anal ysis of inorganic constituents of sanples, docunentation of methods and
their performance, and verification of the sanple data generated. The program
will also assist laboratory personnel in recalling and defending their actions
under cross examination if required to present court testinony in enforcenment
case litigation.

The primary function of the Q¥ QC programis the definition of procedures for
t he eval uati on and docunentation of sanpling and anal ytical nethodol ogi es and
the reduction and reporting of data. The objective is to provide a uniform
basis for sanple collection and handling, instrunent and nmet hods mnai nt enance,
performance eval uation, and anal ytical data gathering and reporting. Although
it is inpossible to address all analytical situations in one docunent, the
approach taken here is to define minimumrequirenments for all najor steps

rel evant to any inorganic analysis. |n nany instances where nethodol ogi es are
avail abl e, specific quality control procedures are incorporated into the
net hod docunentation (Exhibit D). Ideally, sanples involved in enforcenent

actions are analyzed only after the nmethods have nmet the m ni mum performance
and docunentation requirenments described in this docunent.

The Contractor is required to participate in the Laboratory Audit and
I nt erconparison Study Programrun by USEPA. The Contractor can expect to
anal yze at | east two sanpl es per cal endar quarter during the contract period.

The Contractor shall performand report to SMO and the Techni cal Project
Oficer (TPO as specified in Exhibit B quarterly verification of instrument
detection limts (IDL) by the nethod specified in Exhibit E, by type and node
for each instrument used on this contract. Al the IDLs shall neet the CRDLs
specified in Exhibit C. For ICP nethods, the Contractor shall also report, as
specified in Exhibit B, linearity range verification, all interelenent
correction factors, wavel engths used, and integration tines.

In this Exhibit, as well as other places within this Statement of Wrk, the
term"anal ytical sanple" is used in discussing the required frequency or

pl acement of certain Q¥ QC neasurenents. The term "anal ytical sanple" is
defined in the glossary, Exhibit G As the termis used, analytical sanple
includes all field sanples, including Performance Eval uati on sanples, received
froman external source, but it also includes all required Q¥ QC sanpl es
(matrix spikes, analytical/post-digestion spikes, duplicates, seria

dilutions, LCS, ICS, CRDL standards, preparation blanks and |inear range

anal yses) except those directly related to instrument calibration or
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calibration verification (calibration standards, ICV/I1CB, CCV/CCB). A
"frequency of 10% neans once every 10 anal ytical sanples. Note: Calibration
verification sanples (1 CV/ CCV) and calibration verification blanks (I CB/ CCB)
are not counted as anal ytical sanples when determ ning 10% frequency.

In order for the Q¥ QC information to reflect the status of the sanples
anal yzed, all sanples and their Q¥ QC anal ysis shall be anal yzed under the
sane operating and procedural conditions.

If any QC neasurenent fails to nmeet contract criteria, the analytica
neasurenent nay not be repeated prior to taking the appropriate corrective
action as specified in Exhibit E

The Contractor shall report all QC data in the exact format specified in
Exhi bits B and H

Sensitivity, instrunental detection linmts (IDLs), precision, |inear dynamc
range and interference effects shall be established for each analyte on a
particular instrument. Al reported neasurenents shall be within the
instrumental |inear ranges. The analyst shall maintain quality control data
confirmng instrument performance and anal ytical results.

In addition, the Contractor shall establish a quality assurance programwith
t he objective of providing sound anal ytical chem cal neasurenments. This
program shall incorporate the quality control procedures, any necessary
corrective action, and all docunentation required during data collection as
well as the quality assessment neasures perfornmed by nanagenment to ensure
accept abl e data production.
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SECTION | I']
QUALI TY ASSURANCE PLAN

I nt roducti on:

The QAP shall present, in specific terns, the policies, organization,

obj ectives, functional guidelines, and specific QA and QC activities designed
to achieve the data quality requirements in this contract. Were applicable,
SOPs pertaining to each elenent shall be included or referenced as part of the
QAP. The QAP shall be pagi nated consecutively in ascending order. Additiona
information relevant to the preparation of a QAP can be found in Agency and
Anerican Society for Testing and Materials publications.

As evidence of such a program the Contractor shall prepare a witten quality
assurance plan (QAP) which describes the procedures that are inplenented to
achi eve the foll ow ng:

. Maintain data integrity, validity, and useability,

. Ensure that anal ytical neasurenment systens are nmintained in an
acceptabl e state of stability and reproducibility,

. Det ect problens through data assessnent and establish corrective
action procedures which keep the anal ytical process reliable, and

. Docunent all aspects of the neasurenent process in order to
provide data which are technically sound and | egally defensible.

The QAP shall be available during on-site |aboratory evaluation and shall be
submtted within 7 days of witten request by the APO and/or TPO The el ements
of the QAP are listed in the followi ng outline.

A Organi zati on and Personnel

1. QA Policy and Objectives

2. QA Managenent
a. Organi zation
b. Assi gnment of QC and QA Responsibilities
C. Reporting Rel ationshi ps
d. QA Docunent Control Procedures
e. QA Program Assessnent Procedures

3. Per sonnel
a. Resunes
b. Educati on and Experience Pertinent to this Contract
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C. Trai ning Progress

Facilities and Equi pnent

1.

2.

I nstrument ati on and Backup Alternatives

Mai nt enance Activities and Schedul es

Docunent Contr ol

AN

6.

Labor at ory Not ebook Policy
Sanpl e Tracki ng/ Cust ody Procedures

Logbook Mai nt enance and Archiving Procedures

SDG Fil e Organization, Preparation and Revi ew Procedures

Procedures for Preparation, Approval, Review, Revision,
Di stribution of SOPs

and

Process for Revision of Technical or Docunentation Procedures

Anal yti cal Met hodol ogy

1.

o kW

Cal i brati on Procedures and Frequency
Sanpl e Preparation Procedures

Sanpl e Anal ysi s Procedures

St andards Preparation Procedures

Deci si on Processes, Procedures, and Responsibility for
of Corrective Action

Dat a Generati on

1.

2.

3.

4.

Data Col | ecti on Procedures
Dat a Reducti on Procedures
Dat a Val i dati on Procedures

Data Reporting and Authorization Procedures

Qual ity Assurance

1.

2.

Data Quality Assurance
Systens/Internal Audits
Per f ormance/ Ext ernal Audits

Corrective Action Procedures

Initiation
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5. Qual ity Assurance Reporting Procedures

6. Responsi bility Designation
G Quality Control
1. Sol vent, Reagent and Adsorbent Check Anal ysis
2. Ref erence Material Analysis
3. Internal Quality Control Checks
4, Corrective Action and Determ nation of QC Limt Procedures
5. Responsi bility Designation

Updating and Submtting the QAP

Initial Submission: During the contract solicitation process, the Contractor
is required to submt their QAP to the Adm nistrative Project Oficer (APO.
Wthin sixty (60) days after contract award, the Contractor shall nmmintain on
file a revised QAP, fully conpliant with the requirenents of this contract.
The revised QAP will beconme the official QAP under the contract and may be
used during |l egal proceedings. The Contractor shall maintain the QAP on file
at the Contractor's facility for the termof the contract. Both the initia
subm ssion and the revised QAP shall be pagi nated consecutively in ascendi ng
order. The revised QAP shall incl ude:

1) Changes resulting fromA) the Contractor's internal review of
their organization, personnel, facility, equipment, policy and
procedures and B) the Contractor's inplenmentation of the
requi renents of the contract; and

2) Changes resulting fromthe Agency's review of the |aboratory
eval uation sanpl e data, bidder supplied docunentation, and
recomendat i ons made during the preaward on-site | aboratory
eval uati on.

Subsequent Updat es and Submi ssions: During the termof contract, the
Contractor shall amend the QAP when the follow ng circunstances occur

1) The Agency nodifies the contract,

2) The Agency notifies the Contractor of deficiencies in the QAP
docunent,

3) The Agency notifies the Contractor of deficiencies resulting from

the Agency's review of the Contractor's performance,

4) The Contractor identifies deficiencies resulting fromtheir
internal review of their QAP document,

5) The Contractor's organi zation, personnel, facility, equipnment,
policy or procedures change, or
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6) The Contractor identifies deficiencies resulting fromthe interna
review of their organi zati on, personnel, facility, equipnent,
policy or procedures changes.

The Contractor shall anend the QAP within 30 days of when the circunstances
| isted above result in a discrepancy between what was previously described in
the QAP and what is presently occurring at the Contractor's facility.

When the QAP is anended, all changes in the QAP shall be clearly narked (e.g.
a bar in the margin indicating where the change is found in the docunent, or
hi ghli ghting the change by underlining the change, bold printing the change,
or using a different print font). The anmended section pages shall have the
date on which the changes were inplemented. The Contractor shall incorporate
all amendnents to the current QAP docunent. The Contractor shall archive al
amendnents to the QAP docunent for future reference by the Agency.

The Contractor shall send a copy of the current QAP docunent within 7 days of
a witten request by the Adm nistrative Project Oficer (APO and/or Technica
Project Oficer (TPO as directed.

Corrective Action

If a Contractor fails to adhere to the requirements listed in this section, a
Contractor nay expect, but the Agency is not limted to the follow ng actions:
reduction in the nunbers of sanples sent under this contract, suspension of
sanpl e shipment to the Contractor, data package audit, an on-site |aboratory
eval uation, renedial perfornance eval uati on sanple, and/or contract sanctions,
such as a Cure Noti ce.
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SECTION |V
STANDARD OPERATI NG PROCEDURES

I nt roducti on

In order to obtain reliable results, adherence to prescribed anal ytica

net hodol ogy is inperative. 1In any operation that is performed on a repetitive
basis, reproducibility is best acconplished through the use of Standard
Qperating Procedures (SOPs). As defined by the EPA, an SOP is a witten
docunment which provides directions for the step-by-step execution of an
operation, analysis, or action which is comonly accepted as the nmethod for
performng certain routine or repetitive tasks.

SOPs prepared by the Contractor shall be functional (i.e., clear

conpr ehensi ve, up-to-date, and sufficiently detailed to permt duplication of
results by qualified analysts). The SOPs shall be pagi nated consecutively in
ascendi ng order.

Al SOPs shall reflect activities as they are currently performed in the

| aboratory. |In addition, all SOPs shall be:
. Consi stent with current EPA regul ations, guidelines, and the CLP
contract's requirenents.
. Consi stent with instrunents manufacturers' specific instruction
manual s.
. Avail able to the EPA during an on-site |aboratory evaluation. A

conpl ete set of SOPs shall be bound together and avail able for

i nspection at such evaluations. During on-site |aboratory

eval uations, |aboratory personnel may be asked to denpbnstrate the
application of the SOPs.

. Avail able to the APO and/or TPOwithin 7 days of a witten
request.
. Capabl e of providing for the devel opnment of docunentation that is

sufficiently conplete to record the performance of all tasks
requi red by the protocol.

. Capabl e of denonstrating the validity of data reported by the
Contractor and explain the cause of m ssing or inconsistent
results.

. Capabl e of describing the corrective neasures and feedback

nechani smutilized when analytical results do not neet protoco
requirenents.

. Revi ewed regul arly and updat ed as necessary when contract,
facility, or Contractor procedural nodifications are nade.

. Archived for future reference in usability or evidentiary
situations.
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. Avai | abl e at specific work stations as appropriate.
. Subj ect to a docunment control procedure which precludes the use of
outdated or inappropriate SOPs.
SCP For mat :
The format for SOPs may vary dependi ng upon the kind of activity for which

they are prepared, however, at a mininum the follow ng sections shall be
i ncl uded:

. Titl e Page

. Scope and Application

. Definitions

. Procedur es

. L Limts

. Corrective Action Procedures, Including Procedures for Secondary
Revi ew of Information Being Generated

. Docunent ati on Description and Exanpl e Forns

. M scel | aneous Notes and Precautions

. Ref er ences

SCOPs Requi r ed:
The Contractor shall maintain the foll owing SOPs:
1. Evi dentiary SOP

Evidentiary SOPs for required chain-of-custody and docunent control are
di scussed in Exhibit F.

2. Sanpl e Recei pt and Storage
a. Sanpl e recei pt and identification | ogbooks
b. Refrigerator tenperature | ogbooks
C. Security precautions

3. Sanpl e preparation

4. d asswar e cl eani ng

5. Cal i bration (Bal ances, etc.)
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e.

Procedur es

Frequency requirenents

Preventati ve mai nt enance schedul e and procedures
Acceptance criteria and corrective actions

Logbook nmai nt enance aut horization

Anal ytical procedures (for each analytical system

a.

b

I nstrument perfornmance specifications

| nstrunment operating procedures

Data acqui sition system operation

Procedures when automatic quantitation algorithns are overridden
QC requi red paraneters

Anal ytical run/injection |ogbooks

Instrument error and editing flag descriptions and resulting
corrective actions

Mai nt enance activities (for each anal ytical system

a.
b

C.

Preventati ve mai nt enance schedul e and procedures
Corrective mai ntenance determ nants and procedures

Mai nt enance aut hori zati on

Anal yti cal standards

a.

b

Standard coding/identification and inventory system

St andar ds preparation | ogbook(s)

Standard preparation procedures

Procedures for equival ency/traceability anal yses and docunmentation
Purity | ogbook (primary standards and sol vents)

Storage, replacenment, and | abelling requirenents

QC and corrective action neasures
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10.

11.

12.

Dat a reduction procedures

a.
b
c.

d.

Dat a processing systens operation
Qutlier identification nethods
Identification of data requiring corrective action

Procedures for format and/or fornms for each operation

Docunent ati on policy/ procedures

a.
b

C.

d.

Labor at ory/ anal yst's notebook policy, including review policy
Conpl ete SDG File contents

Conpl ete SDG Fil e organi zati on and assenbly procedures, including
revi ew policy

Docunent inventory procedures, including review policy

Data val i dation/self inspection procedures

Data fl ow and chai n-of -conmand for data review
Procedures for neasuring precision and accuracy
Eval uation paraneters for identifying systematic errors

Procedures to assure that hardcopy and diskette deliverables are
conpl ete and conpliant with the requirenents in SOV Exhibits B and
H

Procedures to assure that hardcopy deliverables are in agreenent
with their conparabl e diskette deliverables.

Denmonstration of internal QA inspection procedure (denonstrated by
supervi sory sign-off on personal notebooks, internal |aboratory
eval uation sanples, etc.).

Frequency and type of internal audits (e.g., random quarterly,
spot checks, perceived trouble areas).

Denonstration of problemidentification-corrective actions and
resunption of analytical processing. Sequence resulting from
internal audit (i.e., QA feedback).

Docunentation of audit reports (internal and external), response,
corrective action, etc.

Dat a managenent and handl i ng

a.

Procedures for controlling and estinmating data entry errors.
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b. Procedures for review ng changes to data and deliverabl es and
ensuring traceability of updates.

C. Li fecycl e managenent procedures for testing, nodifying and
i mpl ementi ng changes to existing conputing systens including
hardwar e, software, and docunentation or installing new systens.

d. Dat abase security, backup and archival procedures including
recovery fromsystemfail ures.

e. Syst em nai nt enance procedures and response tine.

f. I ndi vi dual s(s) responsible for system operation, naintenance, data

integrity and security.
g. Specifications for staff training procedures.
Updating and Submtting the SCPs:

Initial Submission: During the contract solicitation process, the Contractor
is required to submt their SOPs to the Adm nistrative Project Oficer (APO.
Wthin sixty (60) days after contract award, the Contractor shall mmintain on
file a conplete revised set of SOPs, fully conpliant with the requirenents of
this contract. The revised SOPs will becone the official SOPs under the
contract and may be used during | egal proceedings. The Contractor shal

mai ntain the conplete set of SOPs on file at the Contractor's facility for the
termof the contract. Both the initial subm ssion of SOPs and the revised
SOPs shal |l be pagi nated consecutively in ascending order. The revised SOPs
shal I incl ude:

1) Changes resulting fromA) the Contractor's internal review of
their procedures and B) the Contractor's inplenmentation of the
requi renents of the contract; and

2) Changes resulting fromthe Agency's review of the |aboratory
eval uati on sanpl e data, bidder supplied docunentation, and
recomendat i ons made during the preaward on-site | aboratory
eval uati on.

Subsequent Updat es and Submi ssions: During the termof contract, the
Contractor shall amend the SOPs when the foll ow ng circunstances occur:

1) The Agency nodifies the contract,

2) The Agency notifies the Contractor of deficiencies in their SOPs
docunent ati on,

3) The Agency notifies the Contractor of deficiencies resulting from
the Agency's review of the Contractor's performance,

4) The Contractor's procedures change,

5) The Contractor identifies deficiencies resulting fromthe interna

review of their SOPs docunentation, or
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6) The Contractor identifies deficiencies resulting fromthe interna
review of their procedures.

Exi sting SOPs shall be anended or new SOPs shall be witten within 30 days of
when the circunstances |isted above result in a discrepancy between what was
previously described in the SOPs and what is presently occurring at the
Contractor's facility. Al changes in the SOPs shall be clearly marked (e.g.
a bar in the margin indicating where the change is in the docunent, or

hi ghli ghting the change by underlining the change, bold printing the change,

or using a different print font). The anmended/ new SOPs shall have the date on
whi ch the changes were inpl enented.

When existing SOPs are anended or new SOPs are witten, the Contractor shal
docunment the reasons for the changes, and nmaintain the amended SOPs or new
SCOPs on file. Docunentation of the reasons for the changes shall be

mai ntai ned on file with the amended SOPs or new SOPs.

The Contractor shall send a conplete set of current SOPs within 7 days of a
witten request by the Adm nistrative Project Oficer and/or Technical Project
O ficer as directed.

Docunentation of the reasons for changes to the SOPs shall also be submitted
along with the SOPs. An alternate delivery schedule for submtting the letter
and anmended/ new SOPs nmay be proposed by the Contractor, but it is the sole
deci sion of the Agency, represented either by the Technical Project Oficer or
Adm nistrative Project Oficer, to approve or disapprove the alternate
delivery schedule. |f an alternate delivery schedule is proposed, the
Contractor shall describe in a letter to the Technical Project Oficer

Adm nistrative Project Oficer, and the Contracting O ficer why he/she is
unable to neet the delivery schedule listed in this section. The Technica

Project Oficer/Adm nistrative Project Oficer will not grant an extension for
greater than 30 days for anending/witing new SOPs. The Technical Project
Oficer/Administrative Project Oficer will not grant an extension for greater

than 14 days for submission of the |etter docunenting the reasons for the
changes and for submtting amended/ new SOPs. The Contractor shall proceed and
not assune that an extension will be granted until so notified by the
Technical Project Oficer and/or the Adm nistrative Project Oficer

Corrective Action

If a Contractor fails to adhere to the requirements listed in this section, a
Contractor nay expect, but the Agency is not limted to the follow ng actions:
reduction in the nunber of sanples sent under this contract, suspension of
sanpl e shipment to the Contractor, data package audit, on-site | aboratory

eval uation, renedial perfornance eval uati on sanpl e, and/or contract sanctions,
such as a Cure Noti ce.
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SECTI ON V
REQUI RED QA QC CPERATI ONS

This section outlines the m ni mrum Q% QC operations necessary to satisfy the

anal ytical r

equi renents of the contract. The follow ng Q¥ QC operations shall

be perfornmed as described in this Exhibit:

1. I nstrument Calibration

2. Initial Calibration Verification (1CV) and Continuing Calibration
Verification (CCV)

3. CRDL Standards for AA (CRA) and ICP (CRI)

4. Initial Calibration Blank (1CB), Continuing Calibration Bl ank
(CCB), and Preparation Blank (PB) Anal yses

5. ICP Interference Check Sanple (ICS) Anal yses

6. Spi ke Sanpl e Analysis (S)

7. Dupl i cate Sanple Analysis (D)

8. Laboratory Control Sanmple (LCS) Analysis

9. ICP Serial Dilution Analysis (L)

10. Instrument Detection Limt (IDL) Determ nation

11. Interel enent Corrections for ICP (1CP)

12. Li near Range Analysis (LRA)

13. Furnace AA QC Anal yses

1. Instrunment Calibration

Quidelines for instrunmental calibration are given in EPA 600/ 4-79-020

and/ or Exhibit D. Instruments shall be calibrated daily or once every 24

hours and each time the instrunment is set up. The instrunent

standardi zation date and tine shall be included in the raw data.

For at
diluti

om ¢ absorption systens, calibration standards are prepared by
ng the stock netal solutions at the time of analysis. Date and

time of preparation and analysis shall be given in the raw data.

Cal i br

ation standards shall be prepared fresh daily or each tine an

analysis is to be made and discarded after use. For atom c absorption
systens, prepare a blank and at |east three calibration standards in
graduat ed anmounts in the appropriate range. One atom c absorption

calibr
shal |

ation standard shall be at the CRDL. The calibration standards
be prepared using the same type of acid or conbination of acids
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and at the same concentration as will result in the sanples foll ow ng
sanpl e preparation.

Begi nning with the blank, aspirate or inject the standards and record
the readings. If the AA instrunent configuration prevents the required
4-point calibration, calibrate according to instrunment manufacturer's
reconmendati ons, and anal yze the renaining required standards

i medi ately after calibration. Results for these standards shall be
within 5%of the true value. Each standards concentration and the

cal culations to show that the 5%criterion has been nmet shall be given
in the raw data. |If the values do not fall within this range,
recalibration is necessary.

The 5%criterion does not apply to the atom ¢ absorption calibration
standard at the CRDL.

Cal i brati on standards for AA procedures shall be prepared as descri bed
in Exhibit D.

Basel i ne correction is acceptable as long as it is perfornmed after every
sanple or after the continuing calibration verification and bl ank check
resloping is acceptable as long as it is i mediately preceded and

i medi ately followed by a conpliant CCV and CCB. For cyani de and
nercury, follow the calibration procedures outlined in Exhibit D. One
cyani de and nmercury calibration standard shall be at the CRDL. For |CP
systens, calibrate the instrunent according to instrunent manufacturer's
reconmended procedures. At |east two standards shall be used for |CP
calibration. One of the standards shall be a bl ank

Initial Calibration Verification (ICV) and Continuing Calibration
Verification (CCV)

a. Initial Calibration Verification (ICV)

I mredi ately after each of the 1CP, AA and cyani de systens have
been calibrated, the accuracy of the initial calibration shall be
verified and docunented for every analyte by the analysis of the
Initial Calibration Verification Solution(s) at each wavel ength
used for analysis. Wen neasurenments exceed the control limts of
Table 1-Initial and Continuing Calibration Verification Contro
Limts for Inorganic Analyses (in Exhibit E), the analysis shal
be term nated, the problemcorrected, the instrument recalibrated,
and the calibration reverified.

If the Initial Calibration Verification Solution(s) is not
avai l abl e from EPA, or where a certified solution of an analyte is
not avail abl e from any source, analyses shall be conducted on an

i ndependent standard at a concentration other than that used for
instrument calibration, but within the calibration range. An

i ndependent standard is defined as a standard conposed of the

anal ytes froma different source than those used in the standards
for the instrunent calibration

For ICP, the Initial Calibration Verification Solution(s) shall be
run at each wavel ength used for analysis. For CN, the initia
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calibration verification standard shall be distilled. This nmeans
that an I CV nust be distilled with each batch of sanples anal yzed
and that the sanples distilled with an I CV nust be analyzed with
that particular ICV. For aqueous CN sanples, the ICV for CN al so
serves as the Laboratory Control Sanmple (LCS), and it nust be
distilled and anal yzed as descri bed above. A separate LCSis
required for soil CN sanples. The values for the initial and
subsequent continuing calibration verification shall be recorded
on FORMII-IN for ICP, AA, and cyanide anal yses, as indicated.

Continuing Calibration Verification (CCV)

To ensure calibration accuracy during each analysis run, one of
the following standards is to be used for continuing calibration
verification and shall be analyzed and reported for every

wavel ength used for the analysis of each analyte, at a frequency
of 10% or every 2 hours during an analysis run, whichever is nore
frequent. The standard shall al so be analyzed and reported for
every wavel ength used for analysis at the beginning of the run and
after the last analytical sanple. The analyte concentrations in
the continuing calibration standard shall be different than the
concentration used for the initial calibration verification and
shall be one of the followi ng solutions at or near the m d-range
levels of the calibration curve

1. EPA Sol uti ons
2. NI ST St andards
3. A Contractor-prepared standard sol ution

The sane continuing calibration standard shall be used throughout
the analysis runs for a Case of sanples received.

Each CCV anal yzed shall reflect the conditions of analysis of al
associ ated anal yti cal sanples (the preceding 10 anal ytical sanples
or the preceding anal ytical sanples up to the previous CCV). The
duration of analysis, rinses and other rel ated operations that nay
affect the CCV neasured result nmay not be applied to the CCV to a
greater extent than the extent applied to the associated

anal ytical sanples. For instance, the difference in tine between
a CCV analysis and the blank imediately following it as well as
the difference in tinme between the CCV and the anal ytical sanple

i medi ately preceding it may not exceed the |owest difference in
ti me between any two consecutive anal ytical sanples associ ated
with the CCV.

If the deviation of the continuing calibration verification is
greater than the control limts specified in Table 1-Initial and
Continuing Calibration Verification Control Linmts for Inorganic
Anal yses, the analysis shall be stopped, the problemcorrected,
the instrument must be recalibrated, the calibration verified and
the reanal ysis of preceding 10 anal yti cal sanples or al

anal yti cal sanples anal yzed since the |ast conpliant calibration
verification shall be perforned for the anal ytes affected.
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Information regardi ng the continuing verification of calibration
shall be recorded on FORM I1-IN for I CP, AA and cyani de as
i ndi cat ed.

TABLE 1. I NITIAL AND CONTI NUI NG CALI BRATI ON VERI FI CATI ON
CONTROL LIM TS FOR | NCRGANI C ANALYSES

% of True Val ue (EPA Set)

Anal yti cal Met hod | nor gani ¢ Speci es Low Limt High Limt
| CP/ AA Met al s 90 110
Col d Vapor AA Mer cury 80 120
Q her Cyani de 85 115

CRDL Standards for ICP (CRI) and AA (CRA)

To verify linearity near the CRDL for |ICP analysis, the Contractor shal
anal yze an I CP standard (CRI) at two tinmes the CRDL or two tines the

I DL, whichever is greater, at the beginning and end of each sanple

anal ysis run, imedi ately preceding the Interference Check Sanmple (ICS)
anal yses, but not before the Initial Calibration Verification. In
addition, the Contractor shall analyze and report the results for the
CR at a frequency of not greater than 20 anal ytical sanples! per

anal ysis run. These anal yses of the CRl sanple shall be i mediately
followed by the ICS analyses. (That is, the analytical run sequence
shall be CRI, ICSA 1CSAB, CCV and CCB, in that order). This CR
standard shall be run by I1CP for every wavel ength used for anal ysis,
except those for A, Ba, Ca, Fe, My, Na and K

To verify linearity near the CRDL for furnace AA, flane AA, and cold
vapor AA anal yses, the Contractor shall analyze an AA standard (CRA) at
the CRDL or the IDL, whichever is greater, at the beginning of each
sanmpl e analysis run, but not before the Initial Calibration
Verification

Not e: Manual and automated cold vapor AA CRA analysis for mercury are
required and the results and YR are to be reported on Form Il (PART 2)-
IN. No specific acceptance criteria have been established by the Agency
for the two standards at this tine.

Initial Calibration Blank (1 CB), Continuing Calibration Blank (CCB), and
Preparation Bl ank (PB) Anal yses

a. Initial Calibration Blank (1CB) and Continuing Calibration Bl ank
(CCB) Anal yses

A calibration blank shall be analyzed at each wavel ength used for
anal ysis imredi ately after every initial and continuing
calibration verification, at a frequency of 10% or every 2 hours

'As defined in Exhibit G CRI is an analytical sanple.
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during the run, whichever is nore frequent. The blank shall be
anal yzed at the beginning of the run and after the | ast

anal ytical sanple. Note: A CCB shall be run after the last CCV
that was run after the |last analytical sanple of the run. The
results for the calibration blanks shall be recorded on FORM I I -
IN for ICP, AA and cyani de anal yses, as indicated. |If the
nmagni t ude (absol ute value) of the calibration blank result equals
or exceeds the IDL, the result shall be reported as specified in
Exhibit B. |f the absolute value blank result exceeds the CRDL
(Exhibit C, termnate the analysis, correct the problem
recalibrate, verify the calibration and reanal yze the preceding 10
anal ytical sanples or all analytical sanples analyzed since the

| ast conpliant calibration blank

b. Preparation Bl ank (PB) Analysis

At | east one preparation blank (or reagent blank), consisting of
dei oni zed, distilled water processed through each sanple
preparation and anal ysis procedure (See Exhibit D, Section II1),
shal | be prepared and anal yzed with every Sanple Delivery G oup
or with each batch? of sanpl es digested, whichever is nore
frequent.

The first batch of sanples in an SDGis to be assigned to
preparation bl ank one, the second batch of sanmples to preparation
bl ank two, etc. (see FORMII1I-IN). Each data package shal
contain the results of all the preparation bl ank anal yses
associated with the sanples in that SDG

This blank is to be reported for each SDG and used in all anal yses
to ascertain whet her sanple concentrations reflect contani nation
in the foll owi ng manner

1) If the absolute value of the concentration of the blank is
| ess than or equal to the Contract Required Detection Limt
(Exhibit C), no correction of sanmple results is perfornmed.

2) If any anal yte concentration in the blank is above the CRDL
the | owest concentration of that analyte in the associated
sanpl es shall be greater than or equal to 10x the bl ank
concentration. Oherw se, all sanples associated with the
blank with the analyte's concentration |ess than 10x the
bl ank concentrati on and above the CRDL, shall be redigested
and reanal yzed for that analyte (except for an identified
aqueous soil field blank). The sanple concentration is not
to be corrected for the blank val ue.

3) If the concentration of the blank is bel ow the negative
CRDL, then all sanples reported bel ow 10x CRDL associ at ed
with the blank shall be redi gested and reanal yzed.

2A group of sanples prepared at the same tine.
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The values for the preparation blank shall be recorded in ug/L for
aqueous sanples and in ng/Kg for solid sanples on FORMI11-IN for
| CP, AA, and cyani de anal yses.

ICP Interference Check Sample (I1CS) Analysis

To verify interel ement and background correction factors, the Contractor
shal | analyze and report the results for the ICP Interference Check
Sanpl es at the begi nning and end of each analysis run, but not before
the Initial Calibration Verification. 1In addition, the Contractor shal
anal yze and report the results for the I1CP Interference Check Sanple at
a frequency of not greater than 20 anal ytical sanples® per anal ysis

run. These anal yses of the Interference Check Sanples shall be

i mediately foll owed by the analysis of a CCV/ CCB pair. The |ICP
Interference Check Sanpl es shall be obtained fromEPA if available and
anal yzed according to the instructions supplied with the ICS

The Interference Check Sanples consist of two solutions: Solution A and
Solution AB. Solution A consists of the interferents, and Sol ution AB
consists of the analytes mxed with the interferents. An ICS analysis
consi sts of analyzing both solutions consecutively (starting with
Solution A) for all wavelengths used for each analyte reported by |CP

The anal ytical results for those target analytes with CRDLs < 10 ug/L
shall fall within + 2x CRDL of the analyte's true value (the true val ue
shal |l be zero unless otherwi se stated) in the I1CS Solution A (1CSA).

For exanple, if the analysis result(s) for Arsenic (CRDL = 10 ug/L, ICSA
true value = 0 ug/L) in the ICSA analysis during the run is + 19 ug/L,
then the analytical result for Arsenic falls within the + 2x CRDL w ndow
for Arsenic in the ICSA. If the Contractor cannot obtain results that
fall within the + 2x CRDL wi ndow (for analytes with a CRDL < 10ug/L),
then the Contractor shall use an alternate nethod (e.g., GFAA) to
gquantitate results for the affected anal yte(s) for sanples anal yzed
since the last good ICSA. For the analytes with CRDLs < 10 ug/L, the

| CSA results shall be reported froman undiluted sanple analysis. Also,
the Contractor shall not dilute the Interference Check Sanples nore than
is necessary to nmeet the linear range values of the instrument.

Results for the 1 CP anal yses of Solution AB during the analytical runs
shall fall within the control limt of +20% of the true value for the
anal ytes included in the Interference Check Sanples. |If not, term nate
the analysis, correct the problem recalibrate the instrument, and
reanal yze the anal ytical sanples anal yzed since the last good ICS. This
+ 20% wi ndow does not apply when the I DL exceeds the CRDL for the

anal ytes As, Pb, Se, Tl (see Exhibit C, Table 1, Footnote 1). If true
val ues for analytes contained in the I1CS and anal yzed by I CP are not
supplied with the ICS, the nean shall be determined by initially

anal yzing the ICS at least five tinmes repetitively for the particul ar
anal ytes. This nean determ nation shall be made during an anal ytical run
where the results for the previously supplied EPA ICS nmet all contract
specifications. Additionally, the result of this initial nean

°As defined in Exhibit G 1CSA and | CSAB are anal ytical sanples
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determ nation is to be used as the true value for the lifetinme of that
solution (i.e., until the solution is exhausted).

If the ICP Interference Check Sanple is not available from EPA,

i ndependent | CP Check Sanples shall be prepared with interferent and
anal yte concentrations at the levels specified in Table 2-Interferent
and Anal yte El enental Concentrations Used for ICP Interference Check
Sanpl e. The nean val ue and standard devi ation shall be established by
initially analyzing the Check Sanples at |least five tinmes repetitively
for each paraneter on FORMIV-IN.  Results shall fall within the contro
l[imt of +20% of the established nean value. The nean and standard
deviation shall be reported in the raw data. Results fromthe
Interference Check Sanpl e anal yses shall be recorded on FORM IV-IN for
all I CP paraneters.

TABLE 2. | NTERFERENT AND ANALYTE ELEMENTAL CONCENTRATI ONS USED FCR | CP
| NTERFERENCE CHECK SAMPLE

Anal yt es (mg/ L) Interferents (mg/ L)

Ag 0.2 Al 500
As 0.1 Ca 500
Ba 0.5 Fe 200
Be 0.5 My 500
d 1.0

Co 0.5

Cr 0.5

Cu 0.5

Mh 0.5

Ni 1.0

Pb 0.05

Sh 0.6

Se 0.05

Tl 0.1

\Y 0.5

Zn 1.0

6. Spi ke Sanpl e Analysis (S)

The spi ke sanmple analysis is designed to provide information about the
effect of the sanple matrix on the digestion and/or mneasurenent

met hodol ogy. |If a digestion is performed, the spike is added before the
digestion (i.e., prior to the addition of other reagents) and prior to
any distillation steps (i.e., CN). At |east one spike sanple anal ysis
(matrix spike) shall be performed on each group of sanples of a simlar
matrix type (i.e., water, soil) and concentration (i.e., |low, nedium or
for each Sanple Delivery Goup.*

‘“EPA may require additional spike sanple analysis, upon Administrative
Project Oficer request, for which the Contractor will be paid.
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If the spike analysis is performed on the sane sanple that is chosen for
the duplicate sanple analysis, spike calculations shall be perforned
using the results of the sanple designated as the "original sanple" (see
section 7, Duplicate Sanple Analysis). The average of the duplicate
results cannot be used for the purpose of determ ning percent recovery.
Sanpl es identified as field blanks cannot be used for spiked sanple
analysis. EPA may require that a specific sanple be used for the spike
sanpl e anal ysi s.

The anal yte spi ke shall be added in the anpbunt given in Tabl e 3-Spiking
Level s for Spi ke Sanple Analysis, for each el ement anal yzed. Note: See
Tabl e 3 footnotes for concentration |levels and applications. If two
anal ytical nethods are used to obtain the reported values for the same
elenent within a Sanple Delivery Group (i.e., ICP, GFAA), spike sanples
shall be run by each nethod used.

If the spike recovery is not at or within the limts of 75-125% the
data of all sanples received associated with that spi ke sanple and
determ ned by the same anal ytical nethod shall be flagged with the
letter "N' on FORMs |-IN and V-IN.  An exception to this rule is granted
in situations where the sanple concentration exceeds the spike
concentration by a factor of four or nmore. |n such an event, the data
shal | be reported unflagged even if the percent recovery does not neet
the 75-125% recovery criteria

For flame AA, |ICP, and CN anal yses, when the pre-digestion/pre-
distillation spike recovery falls outside the control limts and the
sanpl e result does not exceed 4x the spi ke added, a post-digestion/post-
distillation spike shall be perforned for those el enents that do not
neet the specified criteria (exception: Ag). Spike the unspiked aliquot
of the sanple at 2x the indigenous level or 2x CRDL, whichever is
greater. Results of the post-digestion/post-distillation spike shal

be reported on FORM V(PART 2)-IN. Note: No post digest spike is
required for Hg.

In the instance where there is nore than one spi ke sanple per matrix and
concentration per nethod per SDG if one spike sanple recovery is not
within contract criteria, flag all the sanples of the sane matrix,

I evel, and nethod in the SDG Individual conponent percent recoveries
(%) are cal cul ated as foll ows:

%Recovery = SSR -~ SR 100

SA

Where, SSR = Spiked Sanple Result
SR = Sanple Result
SA = Spi ke Added

When sanpl e concentration is less than the instrunent detection limt,
use SR = 0 only for purposes of calculating % Recovery. The spike
sanple results, sanple results and % Recovery (positive or negative)
shall be reported on FORM V-IN for | CP, AA and cyani de anal yses, as

i ndi cat ed.
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The units for reporting spike sanple results will be identical to those
used for reporting sanple results in FORMI-IN (i.e., ug/L for aqueous

and ng/ Kg dry wei ght

basis for solid).

TABLE 3. SPIKING LEVELS FOR SPI KE SAMPLE ANALYSI S
| CP/ AA For Furnace O her (V2
AAY)
Wt er Soi | (2 Wt er Soi | (2
El ement (ug/L) (mg/ Kg) (ug/L) (mg/ Kg)
Al um num 2,000 *
Ant i mony 500 100 100 20
Arsenic 2,000 400 40 8
Bari um 2,000 400
Beryl I'i um 50 10
Cadmi um 50 10 5 1
Cal ci um * *
Chrom um 200 40
Cobal t 500 100
Copper 250 50
I ron 1, 000 *
Lead 500 100 20 4
Magnesi um * *
Manganese 500 100
Mer cury 1
N ckel 500 100
Pot assi um * *
Sel eni um 2,000 400 10 2
Silver 50 10
Sodi um * *
Thal I'i um 2,000 400 50 10
Vanadi um 500 100
Zi nc 500 100
Cyani de 100 ug/L®
"No spike required. NOTE: El enents without spike Ievels, and not

designated with an asteri sk

shal

be spi ked at appropriate |evels.

'Specified spiking levels are for both water and soil/sedi nent matrices.
Reporting units are ug/L and ng/ kg respectively.

2The | evel s shown indicate concentrations in the final solution of the

spi ked sanple (100 niL for
the wet weight of 1 gram (for
granms (for

nmercury),

mercury and 200 nL for all other netals) when
| CP, Furnace AA, and Flane AA), or 0.2
of sample is taken for analysis. Adjustment shal

be made to mmintain these spiking | evels when the wei ght of sanple taken
devi ates by nore than 10% of these val ues.
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be made for m crowave digestion procedures where 0.5 grans of sanple or
50.0 nmL (45.0 nL of sanple plus 5.0 nL of acid) of aqueous sanple are
requi red for anal ysis.

3The | evel shown indicates the cyanide concentration in the final sanple
solution prepared for analysis (i.e., post-distillation). The fina

vol umre of the sanple after distillation shall be the basis for the
anmount of cyanide to be added as the spike. For instance, the ful

vol unme distillation procedure will require addition of 25 ug cyanide to
the sanple prior to distillation (based on the final distillate volune
of 250 mL) to neet the specified spiking level; and the md

distillation procedure requires the addition of 5 ug of cyanide to the
sanple prior to distillation (based on the final distillate volume of 50
m) .

For soil samples, the final sanple solution prepared for analysis (i.e.
the distillate) nust contain cyani de spiked at a concentration of 100
ug/ L regardless of the distillation procedure enployed or the anount of
sanpl e used for distillation. Use the final sanple volune after
distillation as the basis for the anmbunt of cyanide to add as the spike.
The units for reporting soil/solid sanple cyanide results shall be

ng/ kg. To convert fromug/L to ng/ kg, use the equation bel ow

final distillate volume (L)

/ kg = ug/L
mg/ kg = ug/L x sample weight (g)

“If the Contractor uses an Inductively Coupled Plasma (I CP) spectroneter
to analyze field sanples for those elenments (e.g., Arsenic, Lead,

Sel enium and/or Thallium traditionally analyzed by the Gaphite
Furnace Atom c Absorption (GFAA) spectrometer, the spiking
concentrations shown for furnace AA anal yses (Table 3, above) shall also
apply to the 1CP analysis for those elenments, provided the ICP |IDLs for
those el enents do not exceed the CRDL. O herw se, those el enents shal
be spiked at the ICP levels specified in Table 3. However, before any
field sanples are anal yzed under this contract, the instrunent detection
limts (in ug/L) shall be determ ned for each instrunent used, within
thirty (30) days of the start of contract anal yses and at | east
quarterly (i.e., January, April, July, Cctober), and shall neet the
Contract Required Detection Limts (CRDLs) specified in Exhibit C Page
C 1, Table 1. For additional information concerning the instrunent
detection limt determ nation see Exhibit E, Section V, item10 -
Instrument Detection Linmit (IDL) Determ nation

7. Duplicate Sanple Analysis (D)

One duplicate sanple shall be anal yzed from each group of sanmples of a
simlar matrix type (i.e., water, soil) and concentration (i.e., |ow,
medi un) or for each Sanple Delivery Group.®> Duplicates cannot be
averaged for reporting on FORM | -1N.

°EPA may require additional duplicate sanple anal yses, upon
Admi ni strative Project Oficer request, for which the Contractor will be paid.
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Dupl i cate sanpl e anal yses are required for percent solids. Sanples
identified as field bl anks cannot be used for duplicate sanple analysis.
EPA nmay require that a specific sanple be used for duplicate sanple
analysis. |If two analytical methods are used to obtain the reported

val ues for the sane element for a Sanple Delivery Goup (i.e., |CP,
GFAA), duplicate sanples shall be run by each nethod used. The relative
percent differences (RPD) for each conmponent are cal cul ated as foll ows:

rep = 15 =Bl 100
(S+D)/ 2
Wher e, RPD = Rel ative Percent Difference
S = First Sanple Value (original)
D = Second Sanple Val ue (duplicate)

The results of the duplicate sanple anal yses shall be reported on FORM
VI-INin ug/L for aqueous sanples and ng/Kg dry wei ght basis for solid
original and duplicate sanples. A control limt of 20%for RPD shall be
used for original and duplicate sanple values greater than or equal to
5x CRDL (Exhibit C. Acontrol limt of (%) the CRDL shall be used if
either the sanple or duplicate value is less than 5x CRDL, and the

absol ute value of the control limt (CRDL) shall be entered in the
"Control Limt" colum on FORM VI-IN

If one result is above the 5x CRDL |evel and the other is below, use the
+ CRDL criteria. |If both sanple values are |less than the IDL, the RPD
is not calculated on FORM VI-IN. For solid sanple or duplicate results
< 5x CRDL, enter the absolute value of the CRDL, corrected for sample
wei ght and percent solids, in the "Control Limt" colum. If the
duplicate sanple results are outside the control limts, flag all the
data for sanples received associated with that duplicate sanple with an
"*" on FORMsB I-INand VI-IN. In the instance where there is nore than
one duplicate sanple per SDG if one duplicate result is not within
contract criteria, flag all sanples of the same matrix, concentration
and nethod in the SDG The percent difference data will be used by EPA
to evaluate the |l ong-term precision of the nethods for each paraneter.
Specific control limts for each elenent will be added to FORM VI-IN at
a later date based on these precision results.

Laboratory Control Sanple (LCS) Analysis

Aqueous and solid Laboratory Control Sanples (LCS) shall be analyzed for
each anal yte using the sane sanple preparations, analytical methods and
QN QC procedures enployed for the EPA sanples received. The aqueous LCS
solution nust be obtained fromEPA (if unavailable, the Initia
Calibration Verification Solutions may be used). One aqueous LCS nust
be prepared and anal yzed for every group of aqueous sanples in a Sanple
Delivery Group, or for each batch of aqueous sanpl es di gested, whichever
is nmore frequent. An aqueous LCS is not required for nercury. For
cyanide, a distilled ICV is used as the LCS (see Exhibit E, Section V,
item2).

The EPA-provided solid LCS shall be prepared and anal yzed usi ng each of
the procedures applied to the solid sanmples received (exception
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percent solids determination not required). |If the EPA solid LCS is
unavai |l abl e, other EPA Quality Assurance Check sanples or other
certified materials may be used. One solid LCS shall be prepared and
anal yzed for every group of solid sanples in a Sanple Delivery G oup, or
for each batch of sanples digested and/or distilled, whichever is nore
frequent.

Al LCS results and percent recovery (%) wll be reported on FORM VI | -
IN. If the percent recovery for the aqueous LCS falls outside the
control limts of 80-120% (exception: Ag and Sb), the anal yses shall be
term nated, the problemcorrected, and the sanpl es associated with that
LCS redi gested and reanal yzed.

If the results for the solid LCS fall outside the control limts
established by EPA, the anal yses shall be term nated, the problem
corrected, and the sanples associated with that LCS redigested and
reanal yzed.

ICP Serial Dilution Analysis (L)

Prior to reporting concentration data for the analyte el enents, the
Contractor shall analyze and report the results of the ICP Seria
Dilution Analysis. The ICP Serial Dilution Analysis shall be perforned
on a sanple fromeach group of sanples of a simlar matrix type (i.e.
water, soil) and concentration (i.e., low, mediunm or for each Sanple
Delivery Group, whichever is nore frequent. Sanples identified as field
bl anks cannot be used for Serial Dilution Analysis.

If the analyte concentration is sufficiently high (mnimally a factor of
50 above the instrunmental detection limt in the original sanple), the
serial dilution (a five fold dilution) nmust then agree within 10% of the
original determ nation after correction for dilution. |If the dilution
anal ysis for one or nore analytes is not at or within 10% a chem cal or
physical interference effect nmust be suspected, and the data for al
affected analytes in the sanples received associated with that seria
dilution shall be flagged with an "E' on FORM I X-IN and FORM | -1 N

The percent differences for each conponent are cal cul ated as foll ows:

X 100

%Difference = Lj—i—gl

wher e, I Initial Sanple Result

Serial Dilution Result (lInstrunent Reading x 5)

In the instance where there is nore than one serial dilution per SDG if
one serial dilution result is not within contract criteria, flag all the
sanpl es of the sanme matrix and concentration in the Sanple Delivery

G oup. Serial dilution results and "E" flags shall be reported on FORM
I X-1N

E- 26 | LMD4. 0



10.

11.

12.

I nstrunent Detection Linmit (IDL) Determ nation

Before any field sanples are anal yzed under this contract, the
instrument detection limts (in ug/L) shall be determ ned for each

i nstrunment used, within 30 days of the start of contract anal yses and at
| east quarterly (i.e., January, April, July, October), and shall neet
the levels specified in Exhibit C

The Instrunment Detection Limits (in ug/L) shall be determ ned by

mul tiplying by 3, the average of the standard devi ati ons obtai ned on

t hree nonconsecutive days (e.g., Mnday, Wdnesday and Friday) fromthe
anal ysis of a standard solution (each analyte in reagent water) at a
concentration 3x-5x the instrunent manufacturer's suggested IDL, with
seven consecutive neasurenents per day. Each nmeasurenent shall be
performed as though it were a separate analytical sanple (i.e., each
measur enent shall be followed by a rinse and/or any other procedure

normal |y perforned between the anal ysis of separate sanples). |1DLs
shal | be determ ned and reported for each wavel ength used in the
anal ysis of the sanmples. 1In addition, IDLs shall be reported on Form X-

IN for each instrunent used in reporting results for an SDG and shal |l be
submtted with each data package

The quarterly determined IDL for an instrument shall always be used as
the IDL for that instrument during that quarter. |[If the instrunment is
adjusted in any way that nay affect the IDL, the IDL for that instrunent
shall be redeterm ned and the results subnmtted for use as the
established IDL for that instrument for the remainder of the quarter.

Interel enment Corrections for | CP

Before any field sanples are anal yzed under this contract, the ICP
interelement correction factors shall be determ ned prior to the start
of contract analyses and at |east annually thereafter. Correction
factors for spectral interference due to Al, Ca, Fe, and My shall be
determined for all ICP instrunments at all wavel engths used for each

anal yte reported by 1CP. Correction factors for spectral interference
due to analytes other than Al, Ca, Fe, and My, shall be reported if they
were appl i ed.

If the instrunent was adjusted in any way that nay affect the ICP
interelement correction factors, the factors shall be redeterm ned and
the results submtted for use. In addition, all data used for the
determ nation of the interelenment correction factors shall be avail able
to the USEPA during an on-site |aboratory evaluation. Results from
interelement correction factors determ nation shall be reported on FORM
XI (PART 1)-IN, and FORM XI (PART 2)-IN for all |1CP paraneters.

Li near Range Analysis (LRA)

For all 1CP analyses, a linear range verification check standard shal
be anal yzed and reported quarterly (i.e., January, April, July, Cctober)
for each element on FORM XII-IN.  The standard shall be anal yzed during

a routine analytical run perfornmed under this contract. The
anal ytically determ ned concentration of this standard shall be within
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13.

5% of the true value. This concentration is the upper Iimt of the ICP
I i near range beyond which results cannot be reported under this contract
wi thout dilution of the analytical sanple.

Furnace Atonic Absorption (AA) QC Anal yses

Because of the nature of the Furnace AA technique, the specia
procedures sunmarized in Figure 1-Furnace AA Anal ysis Scheme ("MSA
Tree") will be required for quantitation. (These procedures do not
repl ace those in Exhibit D of this SON but supplenment the gui dance
provi ded therein.)

a. Al'l furnace anal yses shall fall within the calibration range. In
addition, all analyses, except during full nethods of standard
addition (MSA), will require duplicate injections. The absorbance
or concentration of each injection shall be reported in the raw
data as well as the average absorbance or concentration val ues and
the relative standard deviation (RSD) or coefficient of variation
(CV). Average concentration values are used for reporting
purposes. The Contractor shall be consistent per nethod and SDG
i n choosi ng absorbance or concentration to evaluate which route is
to be followed in the MSA Tree. The Contractor shall also
i ndi cate which of the two is being used if both absorbance and
concentration are reported in the raw data. For MSA analysis, the
absor bance of each injection shall be included in the raw data. A
maxi mum of 10 full sanple analyses to a maxi num 20 injections may
be performed between each consecutive calibration verifications
and bl anks. For concentrations greater than CRDL, the duplicate
i njection readi ngs nmust agree within 20% RSD or CV, or the
anal ytical sanple shall be rerun once (i.e., two additiona

burns). If the readings are still out, flag the value reported on
FORMI-INwith an "M'. The "M flag is required for the
anal ytical spike as well as the sanple. If the analytical spike

for a sanple requires an "M flag, the flag shall be reported on
FORM I -IN for that sanple.
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FI GURE 1.

Prepare and Analyze
Sample and One Spike
(2 X CRDL)

(Double Injections Required)

FURNACE ATOM C ABSORPTI ON ANALYSI S SCHEME

'

Analyses Within
Calibration Range

NO

YES

Recovery of Spike
Less Than 40%

If YES, Repeat Only ONCE

Dilute Sample and Spike

If Still YES

NO

\

Sample Absorbance or
Concentration Less Than
50% of "Spike" ’

YES

NO

Flag Data with an "E"

Report Results Down to IDL

NO

\

Spike Recovery
Less Than 85% or
Greater Than 115%

Spike Recovery Less Than
85% or Greater than 115%

YES

NO

Report Results down to IDL .

Flag with a "W"

* YES

Quantitate by MSA with 3
Spikes at 50, 100 & 150% of
Sample Concentration
(Only Single Injections Required)

\

Correlation Coefficient Less
Than 0.995

If YES, Repeat Only ONCE

NO

If Still YES

Quantitate from Calibration
Curve and Report Down to
IDL

|

Flag Data with "S"
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b. Al'l furnace anal yses for each anal ytical sanple, including those
requiring an "M flag, will require at |east an analytical spike to
determine if the MSA will be required for quantitation. The anal yti cal
spike® will be required to be at a concentration (in the sanple) 2x
CRDL (except for |ead which nust be at 20 ug/L). This requirenent for
an anal ytical spike will include the LCS and the preparation bl ank.

(The LCS shall be quantitated fromthe calibration curve and corrective
action, if needed, taken accordingly. MSA is not to be performed on

the LCS or preparation bl ank, regardl ess of spike recovery results.) |If
t he preparation bl ank anal ytical spike recovery is out of control (85-
115%, the spiking solution shall be verified by respiking and rerunni ng
the preparation blank once. |If the preparation blank analytical spike
recovery is still out of control, correct the problem and reanal yze al
anal yti cal sanples associated with that blank. An analytical spike
shall not be perforned on the matrix spi ke sanpl e.

The anal ytical spike of a sanple shall be run i mediately after
that sanmple. The percent recovery (%) of the spike, calcul ated
by the same fornula as Spi ke Sanpl e Anal yses (see item6, this
section), will then determ ne how the sanple will be quantitated,
as follows:

1) If the spike recovery is less than 40% the sanple shall be
diluted and rerun with another spike. Dilute the sanple by
a factor of 5 to 10 and rerun. This step shall only be
performed once. |If after the dilution the spike recovery is
still <40% report data and flag with an "E" to indicate
i nterference problens.

2) If the spike recovery is greater than or equal to 40% and
t he sanpl e absorbance or concentration is |ess than 50% of
the "spike"’, report the sanple results to the IDL. If the
spi ke recovery is less than 85% or greater than 115% fl ag
the result with a "W.

3) If the sanpl e absorbance or concentration is greater than or
equal to 50% of the "spike"’ and the spike recovery is at or
bet ween 85% and 115% the sanple shall be quantitated
directly fromthe calibration curve and reported down to the
| DL.

4) If the sanpl e absorbance or concentration is greater than or
equal to 50% of the "spike"’ and the spi ke recovery is |ess

®Anal ytical spikes are furnace spikes to be prepared prior to analysis,
but after digestion (if performed), by adding a known quantity of the anal yte
to an aliquot of the sanple. The unspiked sanple aliquot shall be conpensated
for any volume change in the spi ke sanples by the addition of deionized water
to the unspi ked sanple aliquot. The volume of the spiking solution added
shal |l not exceed 10% of the analytical sanple volune; this requirenent also
applies to MSA spi kes.

™Spi ke" is defined as [absorbance or concentration of spike sanpl e]
m nus [absorbance or concentration of the sanple].
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than 85% or greater than 115% the sanple shall be
quantitated by NMSA.

The foll owi ng procedures will be incorporated into MSA anal yses.

1)

2)

3)

4)

5)

6)

Data from MSA cal cul ations shall be within the |Iinear range
as determ ned by the calibration curve generated at the
begi nning of the analytical run.

The sanple and three spi kes shall be anal yzed consecutively
(MSO, MB1, Ms2, Ms3) for MSA quantitation (the "initial"

spi ke run data are specifically excluded fromuse in the MSA
quantitation). Only single injections shall be perfornmed
for MSA quantitation.

Each full MSA counts as two anal ytical sanples towards
determ ning 10% QC frequency (i.e., five full MSAs can be
performed between calibration verifications).

For anal ytical runs containing only MSAs, single injections
can be used for QC sanples during that run. For instrunents
that operate in an MSA node only, MSA can be used to
determ ne QC sanples during that run.

Spi kes shall be prepared such that:

a) Spike 1 is approximately 50% of the sanple
concentration.

b) Spi ke 2 is approximately 100% of the sanple
concentration.

c) Spi ke 3 is approximately 150% of the sanple
concentration.

The data for each MSA analysis shall be clearly identified
in the raw data docunentation (using added concentration as
the x-variable and absorbance as the y-variable) along with
the slope, x-intercept, y-intercept and correlation
coefficient (r) for the |least squares fit of the data. The
results shall be reported on FORMVIII-IN  Reported val ues
obt ai ned by MSA shall be flagged on the data sheet (FORM I -
IN) with the letter "S" if the correlation coefficient is
greater than or equal to 0.995.

If the correlation coefficient (r) for a particular analysis
is less than 0.995, the MSA anal ysis shall be repeated once.

If the correlation coefficient is still |less than 0.995,
report the results on FORMI-IN fromthe run with the best
“r" and flag the result with a "+" on FORM VIII-IN and FORM
[-IN
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SECTI ON VI
CONTRACT COWPLI ANCE SCREENI NG

Contract Conpliance Screening (CCS) is one aspect of the Governnent's
contractual right of inspection of analytical data. CCS exam nes the
Contractor's adherence to the contract requirenents based on the sanple data
package delivered to the Agency.

CCS is performed by the Sanpl e Managerment Office (SMJ under the direction of
the EPA. To assure a uniformreview, a set of standardi zed procedures has
been devel oped to eval uate the sanple data package submitted by a Contractor
agai nst the technical and conpl et eness requirenents of the contract.

CCS results are nailed to the Contractor and all other data recipients. The
Contractor has a period of tinme to correct deficiencies. The Contractor shal
send all corrections to the Regional dient and SMJ CLAS.

CCS results are used in conjunction with other information to nmeasure overal
Contractor performance and to take appropriate actions to correct deficiencies
i n performance.

The Agency may generate a CCS trend report which summarizes CCS results over a
given period of tine. The Agency may send the CCS trend report or discuss the
CCS trend report during an on-site laboratory evaluation. 1In a detailed
letter to the Technical Project Oficer and Adm nistrative Project Oficer

the Contractor shall address the deficiencies and the subsequent corrective
action inplemented by the Contractor to correct the deficiencies within 14
days of receipt of the report or the on-site |aboratory evaluation. An
alternate delivery schedule may be proposed by the Contractor, but it is the
sol e decision of the Agency, represented by the Technical Project Oficer or
Adm nistrative Project Oficer, to approve or disapprove the alternate
delivery schedule. |f an alternate delivery schedule is proposed, the
Contractor shall describe in a letter to the Technical Project Oficer

Adm nistrative Project Oficer, and Contracting O ficer why he/she is unable
to nmeet the delivery schedule listed in this section. The Technical Project
Oficer will not grant an extension for greater than 14 days for the
Contractor's response to the CCS trend report. The Contrcator shall proceed
and not assune that an extension will be granted until so notified by the TPO
and/ or APO

If new SOPs are required to be witten, or if existing SOPs are required to be
rewitten or anmended because of deficiencies and subsequent corrective action
i npl enented by the Contractor, the Contractor shall wite/anmend the SOPs per
the requirenents listed in Exhibit E, Section IV.

If the Contractor fails to adhere to the requirenments listed in this section
the Contractor may expect, but the Agency is not linmted to the follow ng
actions: reduction in the nunber of sanples sent under the contract,
suspensi on of sanple shipment to the Contractor, data package audit, an on-
site laboratory evaluation, a renedial performance eval uati on sanple, and/or
contract sanctions, such as a Cure Notice.
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SECTION VI |
ANALYTI CAL STANDARD REQUI REMENTS

The U.S. Environnmental Protection Agency may be unable to supply anal ytica
reference standards either for direct analytical nmeasurenents or for the
purpose of traceability. |In these cases, all contract |aboratories wll be
required to prepare frommaterials or purchase fromprivate chem cal supply
houses those standards necessary to successfully and accurately performthe
anal yses required in this protocol

A Preparation of Chemical Standards fromthe Neat Hi gh Purity Bul k
Mat eri al

If the laboratory cannot obtain analytical reference data fromthe U S
EPA, the | aboratory nay prepare their own chem cal standards.
Laboratories shall obtain the highest purity possible when purchasing
chem cal standards; standards purchased at |ess than 97% purity shall be
docunmented as to why a higher purity could not be obtained.

1. If required by the manufacturer, the chemical standards shall be
kept refrigerated when not being used in the preparation of
standard solutions. Proper storage of chemcals is essential in
order to safeguard them from deconposition

2. The purity of a conpound can sonetinmes be msrepresented by a
chem cal supply house. Since know edge of purity is needed to
cal cul ate the concentration of solute in a solution standard, it
is the contract l|aboratory's responsibility to have anal ytica
docunent ati on ascertaining that the purity of each compound is
correctly stated. Purity confirmation, when perforned, should use
appropriate techniques. Use of two or nore i ndependent nethods is
reconmended. The correction factor for inpurity when weighing
neat materials in the preparation of solution standards is:

Equation 1

weight of pure compound
(percent purity/ 100)

weight of impure compound =

where "wei ght of pure conpound"” is that required to prepare a specific
vol une of a solution standard of a specified concentration

3. M s-identification of conpounds occasionally occurs and it is
possi bl e that a m sl abel ed conpound nay be received froma
chem cal supply house. It is the contract |aboratory's

responsibility to have anal yti cal docunentation ascertaining that
all conpounds used in the preparation of solution standards are
correctly identified.

4. Log not ebooks are to be kept for all weighing and dilutions. Al
subsequent dilutions fromthe primary standard and the
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calculations for determining their concentrations are to be
recorded and verified by a second person. All solution standards
are to be refrigerated, if required, when not in use. Al

solution standards are to be clearly labeled as to the identity of
the anal yte or anal ytes, concentration, date prepared, solvent,
and initials of the preparer.

Pur chase of chemical standards already in solution

1

Sol utions of analytical reference standards can be purchased by
Contractors provided they neet the following criteria:

Laboratories shall maintain docunentation of the purity
confirmation of the material to verify the integrity of the
standard sol utions they purchase.

The Contractor shall purchase standards for which the quality is
denonstrated statistically and analytically by a nmethod of the
supplier's choice. One way this can be denonstrated is to prepare
and anal yze three solutions; a high standard, a | ow standard, and
a standard at the target concentration (see parts a and b bel ow).
The supplier nust then denonstrate that the analytical results for
the high standard and | ow standard are consistent with the
difference in theoretical concentrations. This is done by the
Student's t-test in part "d". |If this is achieved, the supplier
nust then denonstrate that the concentration of the target
standard lies m dway between the concentrations of the | ow and

hi gh standards. This is done by the Student's t-test in part e.
Thus the standard is certified to be within 10 percent of the
target concentration.

I f the procedure above is used, the supplier nust docunent that
the foll owi ng have been achi eved:

a. Two sol utions of identical concentration shall be prepared
i ndependently fromnneat materials. An aliquot of the first
solution shall be diluted to the intended concentration (the
"target standard"). One aliquot is taken fromthe second
solution and diluted to a concentration ten percent greater
than the target standard. This is called the "high
standard". One further aliquot is taken fromthe second
solution and diluted to a concentration 10 percent |ess than
the target standard. This is called the "l ow standard"

b. Six replicate anal yses of each standard (a total of 18
anal yses) shall be performed in the foll owi ng sequence: |ow
standard, target standard, high standard, |ow standard,
target standard, high standard
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The mean and variance of the six results for each solution
shal | be cal cul at ed.

Equation 2
MEAN - Yy Y, v Yy # Y, + Yy 4 Y
6
Equation 3

Y2 +Y2+Y2+Y24+Y24+Y.2 - (6+MEAN)?
VARIANCE = 1! 2 8 4 5 6 )

The values Y,, Y,, Y, ..., represent the results of the six
anal yses of each standard. The nmeans of the |low, target,
and hi gh standards are designated M, M, and M,
respectively. The variances of the |ow, target, and high
standards are designated V,, V,, and V,, respectively.
Additionally, a pooled variance, V,, is calculated.

Equation 4

If the square root of V, is less than one percent of M,
then M? /10,000 is to be used as the value of V, in al
subsequent cal cul ati ons.

The test statistic shall be cal cul at ed:

Equation 5

TEST STATISTIC =

—_——
0| <
N———|
o
&)}

If the test statistic exceeds 2.13, then the supplier has

failed to denonstrate a twenty percent difference between

the high and | ow standards. In such a case, the standards
are not acceptabl e.
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e. The test statistic shall be cal cul at ed:

1“18) 05( %) ‘
)

If the test statistic exceeds 2.13, the supplier has failed
to denonstrate that the target standard concentration is

m dway between the high and | ow standards. In such a case,
t he standards are not acceptable.

Equati on 6

M (
2
TEST STATISTIC =

<

f. The 95 percent confidence intervals for the nmean result of
each standard shall be cal cul at ed:

Equation 7

\Vj 0.5
Interval for Low Standard = M, + 2.13 [75)

Equation 8

\Vj 0.5
Interval for Target Standard = M, + 2. 13 (7%)

Equation 9

v )o.5
Interval for High Standard = M, + 2. 13 (7%]

These intervals shall not overlap. |f overlap is observed,
then the supplier has failed to denonstrate the ability to
discrimnate the 10 percent difference in concentrations.
In such a case, the standards are not acceptable. [In any
event, the laboratory is responsible for the quality of the
standards enpl oyed for anal yses under this contract.

Requesting Standards Fromthe EPA Standards Repository

Sol utions of analytical reference materials can be ordered fromthe U S
EPA Chenical Standards Repository, depending on availability . The
Contractor can place an order for standards only after denonstrating
that these standards are not available fromcommercial vendors either in
solution or as a neat material .
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Docunentation of the Verification and Preparati on of Chem cal Standards

It is the responsibility of each |aboratory to maintain the necessary
docunent ation to show that the chenical standards they have used in the
performance of CLP analysis conformto the requirenments previously
listed. Weighing | ogbooks, calculations, raw data, etc., whether
produced by the | aboratory or purchased fromchem cal supply houses,
shal | be maintained by the | aboratory and nay be subject to review
during on-site inspection visits. |In those cases where the
docunmentation is supportive of the analytical results of data packages
sent to EPA, such docunentation is to be kept on file by the

| aboratories for a period of one year

Upon request by the Technical Project Oficer or Admi nistrative Project
Oficer, the Contractor shall submt their nbst recent previous year's
docunmentation (12 nonths) for the verification and preparation of

chem cal standards within 14 days of the receipt of request to the
reci pi ents he/ she desi gnat es.

The Agency may generate a report discussing deficiencies in the
Contractor's docunentation for the verification and preparation of

chem cal standards or may discuss the deficiencies during an on-site

| aboratory evaluation. 1In a detailed letter to the Technical Project
Oficer, Admnistrative Project Oficer, and EMSL/LV, the Contractor
shal | address the deficiencies and the subsequent corrective action

i mpl emented by the Contractor to correct the deficiencies within 14 days
of receipt of the report or the on-site |aboratory evaluation. An
alternate delivery schedule may be proposed by the Contractor, but it is
t he sol e decision of the Agency, represented either by the Technica
Project Oficer or Admnistrative Project Oficer, to approve or

di sapprove the alternate delivery schedule. |f an alternate delivery
schedul e is proposed, the Contractor shall describe in a letter to the
Technical Project Oficer, Administrative Project Oficer, and the
Contracting Oficer why he/she is unable to neet the delivery schedul e
listed in this section. The Technical Project Oficer/Admnistrative
Project Oficer will not grant an extension for greater than 14 days for
the Contractor's response letter to the standards docunentation report.
The Contractor shall proceed and not assunme that an extension will be
granted until so notified by the TPO and/ or APQO

If new SOPs are required to be witten, or if existing SOPs are
required to be rewitten or amended because of deficiencies and
subsequent corrective action inplenmented by the Contractor, the
Contractor shall wite/amend the SOPs per the requirenents listed in
Exhi bit E, Section IV.

If the Contractor fails to adhere to the requirenments listed in this
Section, a Contractor may expect, but the Agency is not limted to the
follow ng actions: reduction in the nunber of sanples sent under the
contract, suspension of sanple shipnent to Contractor, data package
audit, an on-site |l aboratory evaluation, a renedial |aboratory

eval uation sanple, and/or contract sanctions, such as a Cure Notice.
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SECTION M I ]
DATA PACKAGE AUDI TS

Dat a package audits are performed by the Agency for program overvi ew and
speci fic Regional concerns. Standardized procedures have been established to
assure uniformty of the auditing process. Data packages are periodically
selected fromrecently received Cases. They are evaluated for the technica
qual ity of hardcopy raw data, quality assurance, and the adherence to
contractual requirenents. This function provides external nonitoring of
program QC requirenents.

Dat a package audits are used to assess the technical quality of the data and
eval uate overall |aboratory performance. Audits provide the Agency with an

i n-depth inspection and eval uation of the Case data package with regard to
achi eving QA QC acceptability. A thorough review of the raw data is conpl eted
including: all instrument readouts used for the sanple results, instrunent
printouts, and ot her docunmentation for deviations fromthe contractua

requi renents, a check for transcription and calculation errors, a review of
the qualifications of the |aboratory personnel involved with the Case, and a
review of all current SOPs on file.

Responding to the Data Package Audit Report:

After conpletion of the data package audit, the Agency may send a copy of the
data package audit report to the Contractor or may di scuss the data package
audit report on an on-site laboratory evaluation. 1In a detailed letter to the
Technical Project Oficer, Administrative Project Oficer, and the EPA

desi gnated recipient, the Contractor shall discuss the corrective actions

i mpl emented to resolve the deficiencies listed in the data package audit

report within 14 days of receipt of the report. An alternate delivery
schedul e may be proposed by the Contractor, but it is the sole decision of the
Agency, represented either by the Technical Project Oficer or Adm nistrative
Project Oficer, to approve or disapprove the alternate delivery schedule. |If
an alternate delivery schedule is proposed, the Contractor shall describe in a
letter to the Technical Project Oficer, Administrative Project Oficer, and
the Contracting O ficer why he/she is unable to nmeet the delivery schedul e
listed in this section. The Technical Project Oficer/Adm nistrative Project
Oficer will not grant an extension for greater than 14 days for the
Contractor's response letter to the data package report. The Contractor shal
proceed and not assune that an extension will be granted until so notified by
t he TPO and/ or APOQO

If new SOPs are required to be witten, or if existing SOPs are required to be
rewitten or anmended because of deficiencies and subsequent corrective action
i npl enented by the Contractor, the Contractor shall wite/anmend the SOPs per
the requirenents listed in Exhibit E, Section IV.

Corrective Action
If the Contractor fails to adhere to the requirenments listed in this section

the Contractor may expect, but the Agency is not linmted to the follow ng
actions: reduction in the nunber of sanples sent under the contract,
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suspensi on of sanple shipnent to the Contractor, an on-site |aboratory
eval uation, data package audit, renedial perfornance eval uati on sanple, and/or
contract sanctions, such as a Cure Notice.

Regi onal Data Revi ew.

Contractor data are generated to neet the specific needs of the EPA Regions.
In order to verify the useability of data for the intended purpose, each
Regi on reviews data fromthe perspective of the end user, based on functiona
gui delines for data review which have been devel oped jointly by the Regions
and the National Program Ofice. Each Region uses these guidelines as the

basis for data evaluation. Individual Regions may augnent the basic guideline
review process with additional review based on Region-specific or site-
specific concerns. Regional reviews, like the sites under investigation, vary

based on the nature of the problem under investigation and the Regi ona
response appropriate to the specific circunstances.

Regi onal data reviews, relating usability of the data to a specific site, are
part of the collective assessnment process. They conpl enent the review done at
t he Sanpl e Managenent O fice, which is designed to identify contractua

di screpanci es. These individual evaluations are integrated into collective
review that is necessary for Program and Contractor adm nistration and
managenent and nmay be used to take appropriate action to correct deficiencies
in the Contractor's performance.
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SECTION | X

PERFCRVANCE EVALUATI ON SAMPLES

Al t hough intral aboratory QC may denonstrate Contractor and met hod perfornmance
that can be tracked over tinme, an external performance eval uation programis
an essential feature of a QA program As a neans of measuring Contractor and
net hod performance, Contractors participate in interlaboratory conparison
studi es conducted by the EPA. Results fromthe anal ysis of these performance
eval uation sanples (PES) will be used by the EPA to verify the Contractor's
continuing ability to produce acceptable anal ytical data. The results are al so
used to assess the precision and accuracy of the analytical nethods for

speci fic anal ytes.

Sanpl e sets may be provided to participating Contractors as frequently as on
an SDG by- SDG basis as a recogni zabl e QC sanpl e of known conposition; as a
recogni zabl e QC sanpl e of unknown conposition; or not recognizable as a QC
material. The |aboratory eval uati on sanples may be sent either by the

Regi onal client or the National Program Ofice. The results of all such
quality control sanples may be used as the basis for rejection of data for:
sanple(s) within an SDG a fraction (e.g., netals and/or cyanide) within an
SDG or the entire SDG and/or may be used as the basis for contract action
The Contractor shall analyze the sanples and return the data package and al
raw data within the contract required turnaround tine.

In addition to PES preparation and anal ysis, the Contractor will be
responsi ble for correctly identifying and quantifying the anal ytes included in
the PES. The Agency will notify the Contractor of unacceptabl e performance.

Contractors are required to analyze the sanples and return the data package
and all raw data within the contract required turnaround tine.

A Contractor's results on the |aboratory evaluation sanples will determ ne the
Contractor's performance as foll ows:

1. Acceptabl e, No Response Required (Score greater than or equal to 90
percent):
Data neets nost or all of the scoring criteria. No response is
required.

2. Accept abl e, Response Expl ai ning Deficiency(ies) Required (Score greater

than or equal to 75 percent but |ess than 90 percent):
Deficiencies exist in the Contractor's performance.

Wthin 14 days of receipt of notification fromEPA the Contractor shal
describe the deficiency(ies) and the action(s) taken to correct the
deficiency(ies) in a letter to the Admnistrative Project Oficer, the
Techni cal Project Oficer and the EPA designated recipient.

An alternate delivery schedule may be proposed by the Contractor, but it

is the sole decision of the Agency, represented either by the Technica
Project Oficer or Admnistrative Project Oficer, to approve or
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di sapprove the alternate delivery schedule. |f an alternate delivery
schedul e is proposed, the Contractor shall describe in a letter to the
Technical Project Oficer, Administrative Project Oficer, and the
Contracting Oficer why he/she is unable to neet the delivery schedul e
listed in this section. The Technical Project Oficer/Admnistrative
Project Oficer will not grant an extension for greater than 14 days for
the Contractor's response letter to the | aboratory eval uation sanple
report. The Contractor shall proceed and not assune that an extension
will be granted until so notified by the TPO and/ or APO.

If new SOPs are required to be witten or if existing SOPs are required
to be rewitten or amended because of deficiencies and subsequent
corrective action inplenented by the Contractor, the Contractor shal
wite/amend the SOPs per the requirenents listed in Exhibit E, Section
V.

Unaccept abl e Perfornmance, Response Expl ai ning Deficiency(ies) Required
(Score less than 75 percent):

Deficiencies exist in the Contractor's performance to the extent that
the National Program Ofice has determ ned that the Contractor has not
denonstrated the capability to nmeet the contract requirenents.

Wthin 14 days of receipt of notification fromEPA the Contractor shal
descri be the deficiency(ies) and the action(s) taken to correct the
deficiency(ies) in a letter to the Admnistrative Project Oficer, the
Techni cal Project Oficer and the EPA designated recipient.

An alternate delivery schedule may be proposed by the Contractor, but it
is the sole decision of the Agency, represented either by the Technica
Project Oficer or Admnistrative Project Oficer, to approve or

di sapprove the alternate delivery schedule. [If an alternate delivery
schedule is proposed, the Contractor shall describe in a letter to the
Techni cal Project Oficer, Adm nistrative Project Oficer, and the
Contracting O ficer why he/she is unable to nmeet the delivery schedul e
listed in this section. The Technical Project Oficer/Adm nistrative
Project Oficer will not grant an extension for greater than 14 days for
the Contractor's response letter to the performance eval uati on sanple
report. The Contractor shall proceed and not assume that an extension
will be granted until so notified by the TPO and/or APO

If new SOPs are required to be witten, or if existing SOPs are required
to be rewitten or amended because of deficiencies and subsequent
corrective action inplenmented by the Contractor, the Contractor shal
wite/amend the SOPs per the requirenments listed in Exhibit E, Section
V.

The Contractor shall be notified by the Technical Project Oficer or
Admi ni strative Project Oficer concerning the remedy for their
unaccept abl e performance. A Contractor may expect, but the Agency is
not limted to, the follow ng actions: reduction in the nunber of
sanpl es sent under the contract, suspension of sanple shipnent to the
Contractor, an on-site | aboratory evaluation, data package audit,
renedi al perfornmance eval uati on sanple, and/or a contract sanction, such
as a Cure Notice.
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Note: A Contractor's pronpt response denobnstrating that corrective
actions have been taken to ensure the Contractor's capability to neet
contract requirenments may facilitate continuation of full sanple
del i very.

If the Contractor fails to adhere to the requirenents listed in this
section, a Contractor may expect, but the Agency is not linmted to the
following actions: reduction in the nunber of sanples sent under the
contract, suspension of sanple shipnent to the Contractor, an on-site
| aboratory eval uation, data package audit, a renedial |aboratory

eval uation sanple and/or contract sanctions, such as a Cure Notice.
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SECTION X

ON- SI TE LABCRATORY EVALUATI ONS

At a frequency dictated by a contract |aboratory's perfornmance, the

Adm nistrative Project Oficer, Technical Project Oficer or their authorized
representative will conduct an on-site |aboratory evaluation. On-site

| aboratory evaluations are carried out to nmonitor the Contractor's ability to
neet selected terns and conditions specified in the contract. The eval uation
process incorporates two separate categories: Quality Assurance Eval uation
and an Evidentiary Audit.

A Qual ity Assurance On-Site Eval uation

Qual ity assurance evaluators inspect the Contractor's facilities to
verify the adequacy and nai ntenance of instrunentation, the continuity,
experience and education of personnel, and the acceptabl e performance of
anal ytical and QC procedures. The Contractor should expect that itens

to be nonitored will include, but not be limted to, the follow ng:

. Si ze and appearance of the facility

. Quantity, age, availability, schedul ed nai nt enance and
performance of instrumentation

. Avai l ability, appropriateness, and utilization of the QAP
and SOPs

. Staff qualifications, experience, and personnel training
progr ans

. Reagents, standards, and sanple storage facilities

. Standard preparation | ogbooks and raw data

. Bench sheets and anal ytical | ogbook nmai ntenance and revi ew

. Revi ew of the Contractor's sanpl e anal ysi s/ data package

i nspection/ data nanagenent procedures

Prior to an on-site evaluation, various docunentation pertaining to
performance of the specific Contractor is integrated in a profile
package for discussion during the evaluation. |Itenms that may be

i ncluded are previous on-site reports, performance eval uati on sanple
scores, Regional review of data, Regional QA materials, data audit
reports, results of CCS, and data trend reports.

B. Evidentiary Audit
Evi dence auditors conduct an on-site | aboratory evaluation to determ ne
if laboratory policies and procedures are in place to satisfy evidence

handl i ng requirenents as stated in Exhibit F. The evidence audit is
conprised of the following three activities:
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1. Procedural Audit

The procedural audit consists of review and exam nation of actua
standard operating procedures and acconpanyi ng docunentation for
the following | aboratory operations: sanple receiving, sanple
storage, sanple identification, sanple security, sanple tracking
(fromreceipt to conpletion of analysis) and anal ytical project
file organi zation and assenbly.

2. Witten SOPs Audit

The witten SOPs audit consists of review and exam nation of the
witten SOPs to determine if they are accurate and conplete for
the following | aboratory operations: sanple receiving, sanple
storage, sanple identification, sanple security, sanple tracking
(fromreceipt to conpletion of analysis) and anal ytical project
file organi zation and assenbly.

3. Anal ytical Project File Evidence Audit
The anal ytical project file evidence audit consists of review and

exam nation of the analytical project file docunentation. The
auditors reviewthe files to determ ne

. The accuracy of the document inventory

. The conpl eteness of the file

. The adequacy and accuracy of the docunent nunbering
system

. Traceability of sanple activity

. Identification of activity recorded on the docunents

. Error correction nethods

Di scussion of the On-Site Teanm s Findi ngs

The qual ity assurance and evidentiary auditors discuss their findings
with the Administrative Project Oficer/Technical Project Oficer prior
to debriefing the Contractor. During the debriefing, the auditors
present their findings and recomendati ons for corrective actions
necessary to the Contractor personnel

Corrective Action Reports For Foll ow Through to Quality Assurance and
Evidentiary Audit Reports

On-site | aboratory eval uation

Foll owi ng an on-site | aboratory eval uation, quality assurance and/or
evidentiary audit reports which discuss deficiencies found during the
on-site evaluation may be sent to the Contractor. In a detailed letter,
the Contractor shall discuss the corrective actions inplemented to
resol ve the deficiencies discussed during the on-site evaluation and
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di scussed in the report(s) to the Technical Project Oficer and

Adm nistrative Project Oficer within 14 days of receipt of the report.
An alternate delivery schedul e may be proposed by the Contractor, but it
is the sole decision of the Agency, represented either by the Technica
Project Oficer or Admnistrative Project Oficer, to approve or

di sapprove the alternate delivery schedule. |f an alternate delivery
schedul e i s proposed, the Contractor shall describe in a letter to the
Technical Project Oficer, Administrative Project Oficer, and the
Contracting Oficer why he/she is unable to neet the delivery schedul e
listed in this section. The Technical Project Oficer/Admnistrative
Project Oficer will not grant an extension for greater than 14 days for
the Contractor's response letter to the quality assurance and
evidentiary audit report. The Contractor shall proceed and not assume
that an extension will be granted until so notified by the TPO and/ or
APQO,

If new SOPs are required to be witten, or if existing SOPs are required
to be rewitten or anended because of the deficiencies and the
subsequent corrective action inplenented by the Contractor, the
Contractor shall wite/amend the SOPs per the requirenents listed in
Exhi bit E, Section IV.

Corrective Action

If the Contractor fails to adhere to the requirenments listed in this section
the Contractor may expect, but the Agency is not linmted to the follow ng
actions: reduction in the nunber of sanples sent under the contract,
suspensi on of sanple shipment to the Contractor, an on-site |aboratory

eval uation, data package audit, a renedial performance eval uation sanple,
and/or contract sanctions, such as a Cure Notice.
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SECTI ON Xl
DATA MANAGEMENT

Dat a managenent procedures are defined as procedures specifying the

acqui sition or entry, update, correction, deletion, storage and security of
conputer readable data and files. These procedures shall be in witten form
and contain a clear definition for all databases and files used to generate or
resubmt deliverables. Key areas of concern include: system organization

(i ncludi ng personnel and security), docunentation operations, traceability and
quality control

Data manual |y entered from hard-copy shall be quality controlled and the error
rates estimated. Systens should prevent entry of incorrect or out-of-range
data and alert data entry personnel of errors. |In addition, data entry error
rates shall be estimated and recorded on a nonthly basis by reentering a
statistical sanple of the data entered and cal cul ati ng di screpancy rates by
data el ement.

The record of changes in the formof corrections and updates to data
originally generated, submtted, and/or resubnmitted shall be docunented to
allow traceablilty of updates. Docunentation shall include the follow ng for
each change:

. Justification or rationale for the change.

. Initials of the person nmaeki ng the change or changes. Data changes
shal | be inplenented and revi ewed by a person or group independent
of the source generating the deliverable.

. Change docunentation shall be retained according to the schedul e
of the original deliverable.

. Resubm tted di skettes or other deliverables shall be reinspected
as a part of the laboratory's internal inspection process prior to
resubm ssion. The entire deliverable, not just the changes, shal
be i nspect ed.

. The Laboratory Manager shall approve changes to originally
subnmitted deliverables.

. Docunentati on of data changes may be requested by | aboratory
audi tors.

Li fecycl e managenent procedures shall be applied to conputer software systens
devel oped by the |l aboratory to be used to generate and edit contract

del i verabl es. Such systens shall be thoroughly tested and docunented prior to
utilization.

. A software test and acceptance plan including test requirenents,

test results and acceptance criteria shall be devel oped, followed,
and available in witten form
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. Syst em changes shall not be made directly to production systens
generating deliverables. Changes shall be nmade first to a
devel opnent system and tested prior to inplementation

. Each version of the production systemw || be given an
identification nunber, date of installation, and date of |ast
operation and will be archived.

. Syst em and operations docunentati on shall be devel oped and
mai nt ai ned for each system Docunentation shall include a user's
manual and an operations and nai nt enance nanual

I ndi vi dual (s) responsible for the follow ng functions shall be identified:

. Syst em operation and mai nt enance i ncl udi ng docunentati on and
traini ng.
. Dat abase integrity, including data entry, data updating and

quality control

. Data and system security, backup and archiving.
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EXHBIT F

CHAI N- OF- CUSTCODY, DOCUMENT CONTRCL,
AND VWRI TTEN STANDARD OPERATI NG PROCEDURES
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| NTRODUCT1 ON

A sanple is physical evidence collected froma facility or fromthe
environnent. Controlling evidence is an essential part of the hazardous
waste investigation effort. To ensure that EPA s sanple data and
records supporting sanple-related activities are adm ssible and have

wei ght as evidence in future litigation, Contractors are required to
mai nt ai n EPA sanpl es under chai n-of-custody and to account for al
sanmpl es and supporting records of sanple handling, preparation, and

anal ysis. Contractors shall maintain sanple identity, sanple custody,
and all sanmple-related records according to the requirements in this
exhi bit.

The purposes of the evidence requirenments include:

. Ensuring traceability of sanples while in possession of the
Contractor.

. Ensuring custody of sanples while in possession of the
Contractor.

. Ensuring the integrity of sanple identity while in possession of

t he Contractor.

. Ensuring sanple-related activities are recorded on docunents or
in other formats for EPA sanple receipt, storage, preparation
anal ysi s, and di sposal

. Ensuring all laboratory records for each specified Sample
Delivery Goup will be accounted for when the project is
conpl et ed.

. Ensuring that all |aboratory records directly related to EPA

sanpl es are assenbl ed and delivered to EPA or, prior to delivery,
are avail abl e upon EPA' s request.

St andard Operating Procedures

The Contractor shall inplement the foll owi ng standard operating
procedures for sanple receiving, sanple identification, sanple security,
sanpl e storage, sanple tracking and docunent control, conputer-resident
sanpl e data control, and Conplete Sanple Delivery Goup File

organi zati on and assenbly to ensure accountability of EPA sanpl e chain-
of -custody as well as control of all EPA sanple-related records.

Sanpl e Recei ving

2.1.1 The Contractor shall designate a sanple custodi an responsible for
recei ving EPA sanpl es.

2.1.2 The Contractor shall designate a representative to receive EPA
sanples in the event that the sanple custodian is not avail abl e.
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.1.3 Upon receipt, the condition of shipping containers and sanple
containers shall be inspected and recorded on Form DC-1 by the
sanpl e custodi an or his/her representative.

.1.4 Upon receipt, the condition of the custody seals (intact/broken)
shal | be inspected and recorded on Form DC-1 by the sanple
custodi an or his/her representative.

.1.5 The sanple custodian or his/her representative shall verify and
record on Form DC-1 the presence or absence of the follow ng
docunent s acconpanyi ng t he sanpl e shi pnent:

. Cust ody seal s,

. Chai n- of - cust ody records,

. Traffic reports or packing lists,
. Airbills or airbill stickers, and

. Sanpl e tags.

.1.6 The sanple custodian or his/her representative shall verify and
record on Form DC-1 the agreenent or di sagreenment of information
recorded on all docunents received with sanples and information
recorded on sanpl e contai ners.

.1.7 The sanple custodian or his/her representative shall record the
following information on Form DC-1 as sanples are received and

i nspect ed:

. Cust ody seal nunbers when present,

. Airbill or airbill sticker nunbers,

. Sanpl e tags listed/not |isted on chain-of-custody records,
. Date of receipt,

. Ti me of receipt,

. EPA sanpl e nunbers,

. Sanpl e tag nunbers,

. Assi gned | aboratory nunbers,

. Sanpl es del ivered by hand, and

. Probl ens and di screpanci es.

.1.8 The sanple custodian or his/her representative shall sign, date,
and record the tinme on all acconpanying forns, when applicable,

at the tinme of sanple receipt (for exanple, chain-of-custody
records, traffic reports or packing lists, and airbills).
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2.

.2

Note: Initials are not acceptable.

2.1.9 The Contractor shall contact the Sanpl e Managenment O fice (SM)
to resolve problens and di screpancies including, but not limted
to, absent docunents, conflicting information, absent or broken
custody seals, and unsatisfactory sanple condition (for exanple,
| eaki ng sanpl e cont ai ner).

2.1.10 The Contractor shall record resolution of problens and
di screpanci es by SMO.

Sanpl e Identification

2.2.1 The Contractor shall maintain the identity of EPA sanples and
prepared sanpl es (including extracted sanpl es, digested sanples,
and distilled sanples) throughout the |aboratory.

2.2.2 Each sanple and sanpl e preparation container shall be | abeled
with the EPA nunber or a unique |aboratory sanple identification
nunber .

Sanpl e Security
2.3.1 The Contractor shall denonstrate that EPA sanple custody is

mai nt ai ned fromreceiving through retention or disposal. A
sanple is in custody if:

. It is in your possession, or
. It is in your view after being in your possession, or
. It is locked in a secure area after being in your

possessi on, or

. It is in a designated secure area. (Secure areas shall be
accessi ble only to authorized personnel.)

2.3.2 The Contractor shall denonstrate security of designated secure
ar eas.

Sanpl e Storage

The Contractor shall designate storage areas for EPA sanples and
prepared sanpl es.

Sanpl e Tracki ng and Docunent Contro

2.5.1 The Contractor shall record all activities performed on EPA
sanpl es.

2.5.2 Titles which identify the activities recorded shall be printed on
each page of all l|aboratory docunments. (Activities include, but
are not limted to, sanple receipt, sanple storage, sanple
preparation, and sanple analysis.) Wen a docunent is a record
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.10

11

.12

.13

.14

.15

of analysis, the instrunent type and paraneter group (for
exanple, I CP-Metals) shall be included in the title.

When columms are used to organi ze informati on recorded on
| aboratory docunents, the information recorded in the col ums
shall be identified in a colum headi ng.

Revi ewers' signatures shall be identified on | aboratory docunents
when revi ews are conduct ed.

Note: Individuals recording review coments on comnput er -
generated raw data are not required to be identified unless the
witten conments address data validity.

The | aboratory nane shall be identified on preprinted |aboratory
docunent s.

Each | aboratory docunent entry shall be dated with the
nont h/ day/ year (for exanple, 01/01/90) and signed (or initialed)
by the individual (s) responsible for performng the recorded
activity at the tine the activity is recorded.

Not ati ons on | aboratory docunents shall be recorded in ink

Corrections to | aboratory docunents and raw data shall be made by
drawi ng single lines through the errors and entering the correct
information. |Information shall not be obliterated or rendered
unreadabl e. Corrections and additions to information shall be
signed (or initialed) and dated.

Unused portions of |aboratory docunents shall be |ined-out.

Pages in bound and unbound | ogbooks shall be sequentially
nunber ed.

I nstrument -specific run | ogs shall be nmaintained to enable the
reconstruction of run sequences.

Logbook entries shall be in chronol ogi cal order

Logbook entries shall include only one Sanple Delivery G oup
(SDG per page, except in the events where SDGs "share" QC
sanpl es (for exanple, instrument run |ogs and extraction |ogs).

Information inserted into | aboratory docunents shall be affixed
permanently in place. The individual responsible for inserting
information shall sign and date across the insert and | ogbook
page at the time information is inserted.

The Contractor shall docunent disposal or retention of EPA
sanpl es, remaining portions of sanples, and prepared sanpl es.
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.7

Conput er - Resi dent Sanple Data Contro

2.6.1 Contractor personnel responsible for original data entry shall be
identified at the tinme of data input.

2.6.2 The Contractor shall nmake changes to electronic data in a manner
whi ch ensures that the original data entry is preserved, the
editor is identified, and the revision date is recorded.

2.6.3 The Contractor shall routinely verify the accuracy of manually
entered data, electronically entered data, and data acquired from
i nstrunents.

2.6.4 The Contractor shall routinely verify docunments produced by the
el ectroni c data collection systemto ensure accuracy of the
i nformation reported.

2.6.5 The Contractor shall ensure that the electronic data collection
systemis secure

. The el ectronic data collection systemshall be maintained in
a secure | ocation.

. Access to the electronic data collection system functions
shall be limted to authorized personnel through utilization
of software security techniques (for exanple, |og-ons or
restricted passwords).

. El ectronic data collection systens shall be protected from
the introduction of external prograns or software (for
exanpl e, viruses).

2.6.6 The Contractor shall designate archive storage areas for
el ectronic data and the software required to access the data.

2.6.7 The Contractor shall designate an individual responsible for
mai nt ai ni ng archives of electronic data including the software.

2.6.8 The Contractor shall maintain the archives of electronic data and
necessary software in a secure |location. (Secure areas shall be
accessi ble only to authorized personnel.)

Conpl ete Sanple Delivery Group File Organization and Assenbly

2.7.1 The Contractor shall designate a docunent control officer
responsi bl e for the organi zati on and assenbly of the Conplete SDG
File (CSF).

2.7.2 The Contractor shall designate a representative responsible for
t he organi zation and assenbly of the CSF in the event that the
docurment control officer is not available.

2.7.3 The Contractor shall maintain docunents relating to the CSF in a
secure | ocation.
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2.7. 4

2.7.5

2.7.6

2.7.7

2.7.8

2.7.9

2.7.10

2.7.11

Al'l original laboratory fornms and copies of SDGrel ated | ogbook
pages shall be included in the CSF

Copi es of |aboratory docunents in the CSF shall be photocopied in
a manner to provide conplete and | egible replicates.

Docunents relevant to each SDG including, but not limted to, the
followi ng shall be included in the CSF

. | ogbook pages, . re-anal ysi s records,
. benchsheet s, . records of failed or attenpted
. screeni ng anal ysi s,
records, . custody records,
. preparation . sanpl e tracki ng records,
records, . raw data sunmari es,
. re-preparation . conputer printouts,
records, . correspondence,
. anal yti cal . FAX ori gi nal s,
records, . library search results, and
. ot her.

The docunent control officer or his/her representative shal
ensure that sanple tags are encased in clear plastic bags before
pl acing themin the CSF.

CSF docunents shall be organi zed and assenbl ed on an SDG specific
basi s.

Oiginal docunents which include information relating to nore

t han one SDG (for exanple, chain-of-custody records, traffic
reports, calibration |logs) shall be filed in the CSF of the

| owest SDG nunber, and copies of these originals shall be placed
in the other CSF(s). The docunment control officer or his/her
representative shall record the follow ng statenent on the copies
in dark ink:

cCoPY
ORI G NAL DOCUMENTS ARE | NCLUDED | N CSF

Si gnature

Dat e

Al CSFs shall be submitted with a conpleted Form DC-2. Al
resubmtted CSFs shall be submtted with a new or revi sed Form
DC- 2.

Each itemin the CSF and resubmtted CSFs shall be inventoried
and assenbled in the order specified on Form DC-2. Each page of
the CSF shall be stanped with a sequential nunber. Page nunber
ranges shall be recorded in the colums provided on Form DC- 2.
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Intentional gaps in the page nunbering sequence shall be recorded
in the "Comments" section on Form DC-2. Wen inserting new or

i nadvertently omtted docunents, the Contractor shall identify
them wi th uni que account abl e nunbers. The uni que account abl e
nunmbers and the | ocations of the docunments shall be recorded in
the "Qther Records" section on Form DC 2.

2.7.12 Before shipping each CSF, the docunment control officer or his/her
representative shall verify the agreenment of information recorded
on all docunmentation and ensure that the information is
consi stent and the CSF is conplete.

2.7.13 The docunent control officer or his/her representative shal
docunment the shipment of deliverabl e packages includi ng what was
sent, to whom the date, and the carrier used.

2.7.14 shipnents of deliverabl e packages, including resubmttals, shal
be sealed with custody seals by the docunent control officer or
hi s/ her representative in a nanner such that opening the packages
woul d break the seals.

2.7.15 Custody seals shall be signed and dated by the document contro
of ficer or his/her representative when sealing deliverable
packages.

VWRI TTEN STANDARD OPERATI NG PROCEDURES

The Contractor shall develop and inplement the following witten
standard operating procedures (SOPs) for sanple receiving, sanple
identification, sanple security, sanple storage, sanple tracking and
docunent control, conputer-resident sanple data control, and CSF file
organi zati on and assenbly to ensure accountability for EPA sanple chain-
of -custody and control of all EPA sanple-rel ated records.

Sanpl e Recei ving

3.1.1 The Contractor shall have witten SOPs for sanple receiving which
accurately reflect the procedures used by the | aboratory.

3.1.2 The witten SOPs for sanple receiving shall ensure that the
procedures |listed below are in use at the | aboratory.

. The condition of shipping containers and sanpl e containers
are inspected and recorded on Form DC-1 upon recei pt by the
sanpl e custodi an or his/her representative.

. The condition of custody seals are inspected and recorded on
Form DC-1 upon recei pt by the sanple custodian or his/her
representative

. The presence or absence of the follow ng docunents
acconpanyi ng the sanple shipnent is verified and recorded on
Form DC-1 by the sanpl e custodian or his/her representative:

-- Cust ody seal s,
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-- Chai n- of - cust ody records,

-- Traffic reports or packing |lists,

-- Airbills or airbill stickers, and

-- Sanpl e tags.

The agreenent or disagreenent of information recorded on
shi ppi ng docunents with information recorded on sanple
containers is verified and recorded on FormDC 1 by the
sanpl e custodi an or his/her representative.

The following information is recorded on FormDC-1 by the
sanpl e custodi an or his/her representative as sanples are
recei ved and inspect ed:

-- Cust ody seal nunbers when present,

-- Airbill or airbill sticker nunbers,

-- Sanpl e tag nunbers listed/not |isted on chain-of-
custody records,

-- Date of receipt,

-- Ti me of receipt,

-- EPA sanpl e nunbers,

-- Sanpl e tag nunbers,

-- Assi gned | aboratory nunbers,

-- Sanpl es delivered by hand, and

-- Probl ens and di screpanci es.

Al'l acconpanying forns are signed, dated, and the tinme is
recorded, when applicable, at the tine of sanple receipt
(for exanple, chain-of-custody records, traffic reports or
packing lists, and airbills) by the sanple custodian or

hi s/ her representati ve.

SMO i s contacted to resolve problens and di screpanci es

i ncluding, but not limted to, absent docunments, conflicting
i nformation, absent or broken custody seals, and

unsati sfactory sanple condition (for exanple, |eaking sanple
cont ai ner).

The resol ution of problens and di screpancies by SMOis
recor ded.
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3.2

3.3

3.4

Sanpl e Identification

3. 2.

3. 2.

Sanpl e

3. 3.

Sanpl e

3. 4.

3. 4.

1

2

1

.2

1

2

The Contractor shall have witten SOPs for sanple identification
whi ch accurately reflect the procedures used by the | aboratory.

The witten SOPs for sanple identification shall ensure that the
procedures |isted below are in use at the | aboratory.

. The identity of EPA sanples and prepared sanples is
mai nt ai ned t hroughout the |aboratory:

-- When the Contractor assigns uni que | aboratory sanple

identification nunbers, the witten SOPs shall include
a description of the procedure used to assign these
nunbers,

-- When the Contractor uses prefixes or suffixes in
addition to | aboratory sanple identification nunbers,
the witten SOPs shall include their definitions, and

-- When the Contractor uses nethods to uniquely identify
fractions/paraneter groups and matrix type, the

witten SOPs shall include a description of these
net hods.

. Each sanpl e and sanpl e preparation container is |abeled with
t he SMO nunber or a unique | aboratory sanple identification
nunber .

Security

The Contractor shall have witten SOPs for sanple security which
accurately reflect the procedures used by the | aboratory.

The witten SOPs for sanple security shall include the itens
i sted bel ow

. Procedures whi ch ensure the foll ow ng:
-- Sanpl e custody is maintai ned, and
-- The security of designated secure areas is maintained.

. A list of authorized personnel who have access to | ocked
st orage areas.

St or age

The Contractor shall have written SOPs for sanple storage which
accurately reflect the procedures used by the | aboratory.

The witten SOPs for sanple storage shall describe |ocations,

contents, and identities of all storage areas for EPA sanples and
prepared sanples in the | aboratory.
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3.5 Sanple Tracking and Docunent Contro

3.5.1 The Contractor shall have witten SOPs for sanple tracking and
docunment control which accurately reflect the procedures used by
the | aboratory.

3.5.2 The witten SOPs for sanple tracking and docunment control shal
include the itens |isted bel ow

. Exanpl es of all |aboratory docunents used during sanple
receiving, sanple storage, sanple transfer, sanple anal yses,
CSF organi zation and assenbly, and sanple retention or
di sposal

. Procedures whi ch ensure the foll ow ng:
-- Al activities perforned on EPA sanples are recorded

-- Titles which identify the activities recorded are
printed on each page of all |aboratory docunents;

- - Information recorded in colums is identified with
col um headi ngs;

-- Revi ewers' signatures are identified on |aboratory
docunent s;

-- The | aboratory nane is included on preprinted
| aborat ory docunents;

-- Laboratory docunent entries are signed and dated with
t he nmont h/ day/year (for exanple, 01/01/90);

-- Entries on all |aboratory docunents are recorded in
i nk;

-- Corrections and additions to | aboratory docunments are
nmade by drawi ng single lines through the errors,
entering the correct information, and initialing and
dating the new information;

-- Unused portions of |aboratory docunments are |ined-out;

-- Pages in bound and unbound | ogbooks are sequentially
nunber ed;

-- I nstrument -specific run | ogs are nmaintained to enable
the reconstructi on of run sequences;

-- Logbook entries are recorded i n chronol ogi cal order
-- Entries are recorded for only one SDG on a page

except in the event where SDGs "share" QC sanples (for
exanpl e, instrunent run | ogs and extraction |ogs);
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-- Information inserted in |aboratory docunments is
affixed permanently, signed or initialled, and dated
across the insert; and

-- The retention or disposal of EPA sanples, remaining
portions of sanples, and prepared sanples is
docunent ed.

3.6  Conputer-Resident Sanple Data Contro

3. 6.

1

.2

The Contractor shall have written SOPs for conputer-resident
sanpl e data control which accurately reflect the procedures used
by the | aboratory.

The witten SOPs for conputer-resident sanple data control shal
include the itens |isted bel ow

. Procedures whi ch ensure the foll ow ng:

-- Contractor personnel responsible for original data
entry are identified;

-- Changes to el ectronic data are nade such that the
original data entry is preserved, the editor is
identified, and the revision date is recorded;

-- The accuracy of manually entered data, electronically
entered data, and data acquired frominstrunents is
verified;

-- Report docunents produced by the el ectronic data
col lection systemare routinely verified to ensure the
accuracy of the information reported;

-- El ectronic data collection systemsecurity is
mai nt ai ned; and

-- Archives of electronic data and acconpanyi ng sof tware
are maintained in a secure |location.

. Descri ptions of archive storage areas for the electronic
data and the software required to access data archives.

. A list of authorized personnel who have access to electronic
data coll ection system functions and to archived data.

3.7 CSF Organi zation and Assenbly

3. 7.

3. 7.

1

2

The Contractor shall have written SOPs for CSF organi zati on and
assenbly which accurately reflect the procedures used by the
| aboratory.

The witten SOPs for CSF organi zation and assenbly shall ensure
that the procedures listed below are in use at the | aboratory.
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Docunents relating to the CSF are maintained in a secure
| ocati on.

Al'l original laboratory fornms and copies of SDGrel ated
| ogbook pages are included in the CSF

Laboratory docunents are photocopied in a manner to provide
conpl ete and | egible replicates.

Al'l docunments relevant to each SDG are included in the CSF

Sanpl e tags are encased in clear plastic bags by the
docunment control officer or his/her representative before
pl acing themin the CSF.

The CSF is organi zed and assenbl ed on an SDG specific basis.

Original docunments which contain information relating to
nore than one SDG are filed in the CSF of the | owest SDG and
copies are referenced to originals in the event that an
original document contains information relating to nore than
one SDG

Each CSF is subnmitted with a conpleted Form DC-2, and
resubmtted CSFs are submtted with a new or revised Form
DC- 2.

Each page of the CSF is stanped with a sequential nunber and
t he page nunber ranges are recorded in the columms provided

on FormDC- 2. Intentional gaps in the page nunbering
sequence are recorded in the "Coments Section" of Form DC
2. Inserted docunments are recorded in the "Qher Records"

section of Form DC 2.

Consi stency and conpl eteness of the CSF are verified by the
docunment control officer or his/her representative.

Shi pments of deliverabl e packages are docunented by the
docunment control officer or his/her representative.

Del i ver abl e packages are shi pped by the docunent contro
of ficer or his/her representative using custody seals in a
manner such that opening the packages woul d break the seals.

Custody seals are signed and dated by the docunent contro

of ficer or his/her representative before placing themon
del i verabl e packages.
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GLOSSARY OF TERMS

ABSCRBANCE - a neasure of the decrease in incident |ight passing through a sanple
into the detector. It is defined mathematically as:
A - I(solvgﬁn -1 og lo
I(solution) |

VWere, | =radiation intensity
ALI QUOT - a neasured portion of a field sanple taken for anal ysis.

ANALYSIS DATE/ TIME - the date and mlitary time (24-hour clock) of the
introduction of the sanple, standard, or blank into the analysis system

ANALYTE - the elenent or ion an analysis seeks to determ ne; the elenent of
i nterest.

ANALYTI CAL SAMPLE - any solution or nedia introduced into an instrunent on which
an analysis is performed excluding instrunent calibration, initial calibration
verification, initial calibration blank, continuing calibration verification and
continuing calibration blank. Note the following are all defined as anal ytica
sanples: undiluted and diluted sanples (EPA and non-EPA), predigestion spike
sanpl es, duplicate sanples, serial dilution sanples, analytical spike sanples,
post - di gesti on spi ke sanples, interference check sanples (ICS), CRDL standard for
AA (CRA), CRDL standard for ICP (CRI), Ilaboratory control sample (LCS),
preparation blank (PB) and |inear range anal ysis sanple (LRS)

ANALYTI CAL SPI KE - the furnace spike at 2X CRDL or 20 ppb for |ead added prior
to analysis and after digestion, if digestion is required.

AUTCQZERO - zeroing the instrunent at the proper wavel ength. It is equivalent to
runni ng a standard bl ank with the absorbance set at zero.

AVERAGE I NTENSITY - the average of two different injections (exposures).

BACKGROUND CORRECTION - a technique to conpensate for variable background
contribution to the instrument signal in the determnation of trace el ements.

BATCH - a group of sanples prepared at the sane tine in the same |ocation using
t he sanme net hod.

CALI BRATION - the establishment of an anal ytical curve based on the absorbance,
em ssion intensity, or other neasured characteristic of known standards. The
calibration standards must be prepared using the sane type of acid or
concentration of acids as used in the sanple preparation

CALI BRATI ON BLANK - a vol une of acidified deionized/distilled water.

CALI BRATI ON STANDARDS - a series of known standard sol utions used by the anal yst
for calibration of the instrunent (i.e., preparation of the analytical curve).

G2 | LMD4. 0



CASE - a finite, usually predeterm ned nunber of sanples collected over a given
time period froma particular site. Case nunbers are assigned by the Sanple
Managenment Office. A Case consists of one or nore Sanple Delivery G oups.

COEFFI CI ENT OF VARIATION (CV) - the standard deviation as a percent of the
arithnetic mean.

CONCENTRATI ON LEVEL (low or nediun) - for inorganics analysis, |low or medium
level is defined by the appropriate designation checked by the sanpler on the
Traffic Report.

CONTI NUI NG CALI BRATI ON - anal ytical standard run every 10 anal ytical sanples or
every 2 hours, whichever is nore frequent, to verify the calibration of the
anal ytical system

CONTRACT REQUI RED DETECTION LIMT (CRDL) - mninmum | evel of detection acceptable
under the contract Statenent of Wrk.

CONTRCL LIMTS - a range within which specified nmeasurenment results nust fall to
be conpliant. Control limts may be mandatory, requiring corrective action if
exceeded, or advisory, requiring that nonconpliant data be flagged.

CORRELATI ON CCEFFI A ENT - a nunber (r) which indicates the degree of dependence
bet ween two variabl es (concentration - absorbance). The nore dependent they are
the closer the value to one. Determined on the basis of the | east squares line.
DAY - unl ess otherw se specified, day shall nean cal endar day.

DI GESTION LOG - an official record of the sanple preparation (digestion).

DI SSOLVED METALS - anal yte el ements in an aqueous sanple which will pass through
a 0.45 umfilter.

DRY WEI GHT - the weight of a sanple based on percent solids. The weight after
drying in an oven.

DUPLI CATE - a second aliquot of a sanple that is treated the same as the origi nal
sanple in order to determ ne the precision of the nethod.

FIELD BLANK - this is any sanple that is submtted from the field and is
identified as a blank. This includes trip blanks, rinsates, equiprent bl anks,
etc.

FI ELD SAVPLE - a portion of material received to be analyzed that is contained
in single or multiple containers and identified by a unique EPA Sanpl e Nunber.

FLAME ATOM C ABSORPTION (AA) - atomic absorption which utilizes flane for
excitation.

GRAPHI TE FURNACE ATOM C ABSORPTI ON (GFAA) - atomic absorption which utilizes a
graphite cell for excitation.
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HOLDI NG TIME - the el apsed ti me expressed in days fromthe date of receipt of the
sanple by the Contractor until the date of its analysis.

Hol ding time = (sanple analysis date - sanple recei pt date)

| NDEPENDENT STANDARD - a Contractor-prepared standard solution that is conposed
of analytes froma different source than those used in the standards for the
initial calibration.

| NDUCTI VELY COUPLED PLASMA (1 CP) - a technique for the sinmultaneous or sequentia
nmul ti-el ement deternination of elenents in solution. The basis of the nmethod is
the neasurenment of atomic emssion by an optical spectroscopic technique.
Characteristic atomc line enm ssion spectra are produced by excitation of the
sanple in a radi o frequency inductively coupl ed pl asna.

INNHOUSE - at the Contractor's facility.

I NJECTION - introduction of the analytical sanple into the instrument excitation
systemfor the purpose of neasuring absorbance, em ssion or concentration of an
analyte. My also be referred to as exposure.

| NSTRUMVENT CALI BRATION - analysis of analytical standards for a series of
different specified concentrations; used to define the quantitative response,
linearity, and dynam c range of the instrument to target anal ytes.

| NSTRUMENT DETECTION LIMT (I1DL) - determined by multiplying by three the
standard devi ati on obtained for the analysis of a standard sol ution (each anal yte
in reagent water) at a concentration of 3x-5x IDL on three nonconsecutive days
wi th seven consecutive neasurenments per day.

| NSTRUVENT CHECK SAMPLE - a solution containing both interfering and anal yte
el ements of known concentration that can be used to verify background and
i nterel enent correction factors.

| NSTRUMENT CHECK STANDARD - a nulti-elenent standard of known concentrations
prepared by the analyst to nonitor and verify instrument performance on a daily
basi s.

| NTERFERENTS - substances which affect the analysis for the element of interest.
| NTERNAL STANDARDS - in-house conpounds added at a known concentration
LABORATORY - synonynous with Contractor as used herein

LABCRATORY CONTRCOL SAMPLE (LCS) - a control sanple of known composition. Aqueous
and solid laboratory control sanples are analyzed using the sanme sanple
preparation, reagents, and analytical mnethods enployed for the EPA sanples
received.

LABORATORY RECEIPT DATE - the date on which a sanple is received at the
Contractor's facility, as recorded on the shipper's delivery receipt and Sanpl e
Traffic Report. Also referred to as VISR (validated tine of sanple receipt).

LI NEAR RANGE, LI NEAR DYNAM C RANGE - the concentration range over which the ICP
anal ytical curve remains |inear.
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MATRI X - the predom nant material of which the sanple to be analyzed is
conposed. For the purpose of this SON a sanple matrix is either water or
soil/sedinent. Matrix is not synonynous with phase (liquid or solid).

MATRI X MODIFIER - salts used in AA to lessen the effects of chemcal
interferents, viscosity, and surface tension.

MATRI X SPI KE - aliquot of a sanple (water or soil) fortified (spiked) with known
guantities of specific conpounds and subjected to the entire anal ytical procedure
in order to indicate the appropriateness of the method for the matrix by
measuring recovery.

METHOD OF STANDARD ADDI TIONS (MSA) - the addition of 3 increments of a standard
solution (spikes) to sanple aliquots of the sane size. Measurenents are nade on
the original and after each addition. The slope, x-intercept and y-intercept are
determ ned by | east-square analysis. The analyte concentration is determ ned by

t he absol ute value of the x-intercept. Ideally, the spike volune is lowrelative
to the sanple volunme (approxi mately 10% of the volune). Standard addition may
counteract matrix effects; it wll not counteract spectral effects. Al so

referred to as Standard Addition.

PERCENT SCLIDS - the proportion of solid in a soil sanple determ ned by drying
an aliquot of the sanple.

PERFORMANCE EVALUATI ON (PE) SAMPLE - a sanple of known conposition provided by
EPA for Contractor analysis. Used by EPA to evaluate Contractor performance.

POST-DI GESTION SPIKE - the addition of a known anmpunt of standard after
di gesti on.

PREPARATI ON BLANK (reagent bl ank, method blank) - an analytical control that
contains distilled, deionized water and reagents, which is carried through the
entire anal ytical procedure (digested and analyzed). An aqueous nethod blank is
treated with the sane reagents as a sanple with a water matrix; a solid nethod
blank is treated with the sane reagents as a soil sanple.

PROTOCOL - a conpilation of the procedures to be followed with respect to sanple
recei pt and handling, analytical methods, data reporting and deliverables, and
docunent control. Used synonynously with Statement of Work (SOW.

QUALI TY CONTROL SAMPLE - a solution obtained froman outside source havi ng known
concentration values to be used to verify the calibration standards.

REAGENT BLANK - a vol une of deionized, distilled water containing the same acid
matrix as the calibration standards carried through the entire anal ytical schene.

ROUNDI NG RULES - If the figure following those to be retained is | ess than
5, the figure is dropped, and the retained figures are kept unchanged. As an
exanpl e, 11.443 is rounded off to 11.44.

If the figure following those to be retained is greater than 5, the figure

is dropped, and the last retained figure is raised by 1. As an exanmple, 11.446
is rounded off to 11.45.
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If the figure following those to be retained is 5, and if there are no figures
ot her than zeros beyond the five, the figure 5 is dropped, and the |ast-place
figure retained is increased by one if it is an odd nunber or it is kept
unchanged if an even nunber. As an exanple, 11.435 is rounded off to 11.44,
while 11.425 is rounded off to 11.42.

If a series of multiple operations is to be perfornmed (add, subtract,
divide, multiply), all figures are carried through the calculations. Then the
final answer is rounded to the proper nunmber of significant figures.

See forns instructions (Exhibit B) for exceptions.

RUN - a continuous anal ytical sequence consisting of prepared sanples and
all associated quality assurance neasurenments as required by the contract
St at enent of Work.

SAMPLE DELI VERY GROUP (SDG - a unit within a sanple Case that is used to
identify a group of sanples for delivery. An SDG is a group of 20 or fewer
sanples within a Case, received over a period of up to 14 cal endar days. Data
fromall sanples in an SDG are due concurrently. A Sanple Delivery Goup is
defined by one of the follow ng, whichever occurs first:

. Case; or
. Each 20 sanples within a Case; or
. Each 14-day calendar period during which sanples in a Case are

recei ved, beginning with receipt of the first sanple in the Case or
SDG (seven calendar day period for 14-day data turnaround
contracts).

Sanpl es may be assigned to Sanple Delivery Goups by matrix (i.e., all
soils in one SDG all waters in another), at the discretion of the |aboratory.

SAMPLE NUMBER ( EPA SAMPLE NUMBER) - a unique identification nunber
desi gnated by EPA for each sanple. The EPA Sanpl e Nunber appears on the sanple
Traffic Report which docunents information on that sanple.

SENSI TIVITY - the slope of the analytical curve, i.e., functional relationship
bet ween em ssion intensity and concentrati on.

SERIAL DILUTION - the dilution of a sanple by a factor of five. Wen corrected
by the dilution factor, the diluted sanple must agree with the original undil uted
sanple within specified limts. Serial dilution nay reflect the influence of
interferents.

SAL - synonynous with soil/sediment or sedi ment as used herein.

STOCK SOLUTION - a standard solution which can be diluted to derive other
st andar ds.

SUSPENDED - those el enments which are retained by a 0.45 um nenbrane filter.

TOTAL METALS - anal yte el enents which have been digested prior to analysis.
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TRAFFIC REPORT (TR) - an EPA sanple identification form filled out by the
sanpl er, which acconpani es the sanpl e during shipnent to the | aboratory and which
is used for docunenting sanple condition and receipt by the | aboratory.

VALI DATED TI ME OF SAMPLE RECEI PT (VTSR) - the date on which a sanple is received
at the Contractor's facility, as recorded on the shipper's delivery receipt and
Sanpl e Traffic Report.

VET WEI GHT - the weight of a sanple aliquot including nmoisture (undried).

10% FREQUENCY - a frequency specification during an anal ytical sequence allow ng

for no nore than 10 anal ytical sanples between required calibration verification
neasurenents, as specified by the contract Statenent of Wrk.
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EXHBITH

DATA DI CTI ONARY AND FORVAT FOR DATA
DELI VERABLES | N COVPUTER- READABLE FORNMAT
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1

1

1

1

2

.1

.2

AGENCY STANDARD | MPLEMENTATI ON FCR | NORGANI CS | LM)4. 0

Format Characteristics

This constitutes an inplementation of the EPA Agency Standard for

El ectroni c Data Transni ssion based upon analytical results and ancillary
information required by the contract. All data generated by a single
anal ysis are grouped together, and the groups are aggregated to produce
files that report data froman SDG Because this inplenmentation is only
a subset of the Agency Standard, sone fields have been replaced by
delimters as place holders for non-CLP data el enents.

This inplenmentation includes detail ed specifications for the required
format of each record. The position in the record where each field is
to be contained relevant to other fields is specified, as well as the
maxi mum | ength of the field. Each field s required contents are
specified as literal (contained in quotes), which nmust appear exactly as
shown (w thout quotes), or as a variable for which format and/or
descriptions are listed in the format/contents colum. Options and
exanples are listed for nost fields. For fields where nore than three
options are available, a |ist and description of options are supplied
followi ng the record descriptions. Fields are separated from each ot her
by the delimter "|" (ASCIl 124). Fields that do not contain data
shoul d be zero length with the delimter as place hol der

Nuneric fields may contain nunmeric digits, a decinmal place, and a

| eading m nus sign. A positive sign is assuned if no negative sign is
entered in a nuneric field and nmust not be entered into any nuneric
field.

Requi renents for significant figures and nunber of deci mal places are
specified in Exhibit B. The nunmeric field I engths are specified such
that all possible numeric values can be witten to the file. The size
of the nuneric field indicates the maxi mum nunber of digits, decinmal
and negative sign, if appropriate, that can appear in the field at the
same time. Therefore, the nunber reported may need to be rounded (using
EPA Rounding Rules) to fit into the field. The rounding nust maintain
the greatest significance possible providing the field length
[imtation. In addition, the rounded nunber that appears on the form
and therefore the field in the diskette file, nust be used in any
calculation that may result in other nunmbers reported on the sanme form
or other forns in the SDG Field |lengths should only be as |ong as
necessary to contain the data; packing with blanks is not all owed.

Record Types

The Agency Standard consists of variable Iength ASCII records. Maximum
field |l ength specifications match the reporting requirenments in Exhibit
B. The last two bytes of each record nmust contain "carriage return" and
"l'ine feed", respectively.

There are four groups of record types in the reporting format, as shown
in this section. Detailed record formats foll ow
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Type Type 1D Content s

Run Header 10 Information pertinent to a group of sanples
processed in a continuous sequence; usually
several per SDG

Sanpl e Header 20 Sanpl e identifying, qualifying, and |inking
i nformation

Results Record 30 Anal yte results and qualifications

Comment s Record 90 Free form conments

Al'l record types given are mandatory. Type 10, representing the

anal ytical run, contains the instrunent and run |IDs which act as an
identifying label for the run. Al 10, 20, 30, and 90 series records
following that record pertain to the same analytical run. Type 20,
representing the sanple, contains the EPA Sanple I D which acts as an
identifying label for the sanple. The QC code indicates whether the
data is froman environnental sanple, calibration, or QC sanple. Al
20, 30, and 90 series records following that record pertain to the sane
sanple. Type 30, representing an individual analyte, contains an
identifier to identify the analyte. Al 30 series records follow ng
that record pertain to the sane anal yte.

Pr oducti on Runs

A production run represents a "group" or "batch" of sanples that are
processed in a continuous sequence under relatively stable conditions.
Specifically:

Calibration - All sanples in a run use the sane initial calibration
dat a.

Met hod - Const ant.

Instrunent conditions - Constant throughout a run. Results obtained on
different instrunments cannot be conbined in one run

Thus, each separate group of anal yses on each instrunment will consist of
a separate production run, and nmust be reported in a separate file.

The run nunbers in an SDG nmust be unique; that is, there shall only be
one Run Number "1", only one Run Nunber "2", etc. in an SDG

In addition, later runs within a method for an anal yte shall have a

hi gher run nunber than earlier ones. For exanple, if arsenic is
quantitated by the GFAA nethod on 01/01/94 begi nning at 12: 02 and
arsenic is later quantitated by the GFAA nethod on 01/01/94 begi nni ng at
18: 06, then the run beginning at 12: 02 shall have a | ower run nunber
than the run begi nning at 18: 06.

Exanpl e of the Sequence of Record Types in a Production Run

10 Contai ns run header information. Qccurs once per run

16 Contai ns additional run header information. COccurs once per run
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20

20

20

Acts as a header for the follow ng instrunent parameter
information. CQccurs once per run with EPA Sanple Nunber equal to
"IDL". Analysis year, analysis nonth, analysis day equal the
year, nonth and day the IDLs were conputed. Analyte count equals
t he nunber of the type 30 records that follow

30 Contains only the Anal yte CAS Nunber, |IDL Label and
IDL. Qccurs once for each analyte used in the run

30
30
30

Acts as a header for the follow ng instrunent paramneter
information. Cccurs once per run with EPA Sanple Nunber equal to
"LRV'. Analysis year, analysis nonth, analysis day equal the
year, nonth and day the |inear ranges were conputed. Analyte
count equal s the nunber of type 30, 32 and 34 groups that follow

30 Contains only the Anal yte CAS Nunber and the Anal yte
Identifier. GCccurs once for each analyte used in the
run.

32 Contains integration tine information for the
precedi ng anal yte on the type 30 record.

34 Contains the CRDL and Linear Range information for the
precedi ng anal yte on the type 30 record. There are as
nmany consecutive type 34 records as there are
di fferent wavel engths used for the analyte identified
on preceding type 30.

30
32
34

Acts as a header for the follow ng instrunent paraneter
information. Cccurs once per run with EPA Sanple Nunber equal to
"BCD'. Analysis year, analysis nonth, analysis day equal the
year, nonth and day the background correction factors were
conputed. Analyte count equals the nunber of the type 30 and 35
groups that follow

30 Contains only the Anal yte CAS Nunmber. GCccurs once for
each anal yte used in the run

35 Cont ai ns the background and interel ement correction
information for the preceding analyte on the type 30
record. There are as many consecutive type 35 records
as there are interelenent correction factors for the
analyte identified on preceding type 30.
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20

21

22

20

21

22

20

21

22

30
35
Cont ai ns header information for sanple and QC data.

Contains additional information for analytical and instrument QC
sanples. WII| always be preceded by a type 20 record.

Contains additional information for analytical sanples. WII
usual ly follow type 21 record.

30 Contains the sanple | evel concentration, true or added
val ue and QC value for each analyte. Qccurs once for
each anal ytical result for the EPA Sanple Nunber of
the previous type 20 record.

31 Reports any instrumental data necessary to obtain the
result reported on the previous type 30 record. WII
al ways be preceded by a type 30 record. Cccurs once
per type 30 record.

30 Val ues for the next anal yte wavel ength bei ng neasured.
31 Val ues for the next anal yte wavel ength bei ng neasured.
30
31

Type 30-31 record sequence continues as nmany tinmes as the val ue of
the ANALYTE COUNT on the previous type 20 record.

Next Sanpl e Header record - The follow ng applies to the next
sanpl e data

30
31
30

31 etc.

30
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31 etc.

Record Seguence

A Run Header (type 10) record must be present as the first record in the
file (run). Further occurrences of the type 10 record in the file are
not al | owed.

A type 16 record nmust i mediately follow the type 10 record. Further
occurrences of the type 16 record in the file are not all owed.

The first three type 20 records are headers for the run-w de instrunent
par anet ers.

The first type 20 record (followed by type 30 record[s] only) is a
header for the quarterly determ ned and other instrunent detection limt
values (IDL) and rmust i mediately follow the type 16 record.

The second type 20 record (of the type 30, 32, 34 group) is a header for
the linear range values (LRV) and nmust inmediately follow the |last type
30 record that pertains to the instrunment detection limt values. The

i near range values for all nethods except the ICP nethod are the

anal ytically determ ned concentrations of the highest instrunent
calibration standards that are used in the generation of the calibration
curve at the beginning of every run. The linear range values for the

| CP nmethod are the quarterly determ ned values that are reported on Form
X'l of the hardcopy.

The third type 20 record is a header for the ICP and GFAA background
correction data (BCD) and nmust imediately follow the |ast type 34
record that pertains to the linear range values. This third type 20
record (of the type 30, 35 group) is not required for nmethods AV, CV
CA, AS and C (that is, nmercury and cyani de anal yses).

These are the only occurrences of the type 20 records that do not relate
to actual analyses in the run. Therefore, the only fields that are not
bl ank in these occurrences of the type 20 record are the RECORD TYPE
("20"); EPA SAMPLE NUMBER ("IDL", "LRV' and "BCD'); Analysis Year/ Year
Conput ed, Anal ysis Mont h/ Mont h Conput ed, Anal ysi s Day/ Day Conputed
("vYyy"', "MV, "DD'); and ANALYTE COUNT.

A m ni mum of one type 30 record nust imediately follow the first type
20 record, and the total nunmber of type 30 records nust be equivalent to
the ANALYTE COUNT on this type 20 record.

A m ni mum of one group of type 30, 32 and 34 records nust imediately
follow the second type 20 record. The information in each group nust
pertain to one and only one analyte. The nunber of groups nust be
equi val ent to the ANALYTE COUNT on the second type 20 record.

A m ni mum of one group of type 30 and 35 records nust inmmediately foll ow
the third type 20 record for background correction data (if required).
The information in each group nust pertain to one and only one anal yte.
The nunber of groups must be equivalent to the ANALYTE COUNT on the
third type 20 record
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4.4

The type 20 record that relates to the analysis of the first instrument
calibration standard nust inmediately follow the last type 30, 35 group
for methods | CP and GFAA, or the last type 30, 32, 34 group for the

net hods for nercury and cyani de anal yses. After the appearance of this
type 20 record in the file, further occurrences of the type 32, 34 and
35 records in that file are not all owed.

Each environnental sanple, calibration, or quality control sanple is
represented by a group conposed of type 20, 21, and 22 records, which
hol d sanpl e level identifying information, followed by a m ni mum of one
group conposed of type 30 and 31 records for each anal yte's wavel ength

The type 20 record holds a count for the nunmber of analyte wavel engths
being used to determine results. The ANALYTE COUNTER nust have a val ue
equi val ent to the nunber of type 30 groups associated with each type 20
record.

Except for the first three type 20 records for nethods |ICP and GFAA, and
the first two type 20 records for the nethods for nercury and cyanide
anal yses, all type 20 records should occur in the order of sanple

anal ysi s.

Type 90 conment records may be defined to occupy any position except
before the type 10 (header) record. Comments pertaining to the whole
run such as ones on Cover Page nust appear before the first type 20
record. Comments pertaining to a particular sanple such as ones on
Form | nust appear after the type 20 record for that sanple, but before
the first type 30 record associated with that sanple. Coments
pertaining to a particular analyte or wavel ength nmust appear after the
type 30 record of that wavel ength, but before the type 30 record of the
fol | owi ng wavel engt h.

The type 92 record which contains the sanple associated data that is
reported at the bottomof Form | nust appear anywhere after the type 22
record for that EPA FIELD SAMPLE, but before the type 20 record of the
next sanpl e.
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5. File/Record Integrity

Al record types nmust contain the followi ng check fields to ensure file
and record integrity:

Record Field

Posi ti on Length Contents Remar ks

First Field 2 Record type or identifier "10" or as appropriate

Last Field 5 Record sequence nunber 00000- 99999, repeated as

necessary
4 Record checksum Four hexadeci mal digits!?
2 Contains CR and LF
6. Dates and Ti nes

Date or tine-of-day information consists of successive groups of two
decimal digits, each separated by delimters. Dates are given in the
order YY MM DD, and tines as HH MM Al hours must be given as 00 to 23
using a 24 hour clock and nmust be | ocal tinme.

7. Multiple Volune Data

There is no requirenent under this format that all the data from an
entire SDG fit onto a single diskette. However, each single production
run must fit onto a single diskette if possible. |If that is not
possible, then it is necessary that all files start with a type 10
record, and that the nmultiple type 10 records for each file of the same
production run be identical. Information for a single sanple may not
be split between files.

8. Deliverabl e

8.1 The file or files nmust be submitted on a 5-1/4 inch floppy diskette,
whi ch may be either a doubl e-sided, double-density, 360 K-byte or a high
capacity 1.2 Mbyte, or 3.5 inch doubl e-sided, double-density 720 K-byte
or 1.44 Mbyte, diskette. The diskette nmust be fornmatted and recorded
using the M5-DOS Operating System The diskette or diskettes nust

contain all information relevant to one and only one SDG and mnust
acconpany the hardcopy package for the SDG submtted to the Sanple
Managenment O fice (see Exhibit B). Information on the diskette or

di skettes nmust correspond exactly with information submtted in the
hardcopy data package and on the hardcopy data package forms. Bl ank or
unused records should not be included on the diskettes.

“The checksumis defined to be the sumof the ASCI| representation of the
data on the record up to the Record Sequence Nunber plus the checksum of the
previous record. The sumis taken nmodul o 65536 (2'°) and represented as four (4)
hexadeci mal digits.
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.2

Each di skette nust be identified with an external |abel containing (in
this order) the follow ng information

Di sk Density

File Nanme(s)

Laboratory Nanme (optional)
Laboratory Code

Case Nunber (where applicabl e)
SAS Nunber (where applicable)
Contract Number

The format for the File Nane(s) nust be XXXXXX. 101 to XXXXXX. |99

where XXXXXX is the SDG identifier, |I designates inorganics, and
01 through 99 the file nunber.

Di mrensi ons of the |abel nust be in the range 4-3/4" to 5" long by 1 1/4"

to 1 1/2" wide for 5 1/4 inch floppy diskette; and 2" to 2 1/4" |ong by
2 1/8" to 2 3/8" wide for 3.5 inch |IBMconpatibl e diskette
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9. Record Listing

Following is a listing of every record type required to report data from

a single SDG

FORVAT OF THE PRODUCTI ON RUN FI RST HEADER RECORD (TYPE 10)

MAXI MUM

LENGTH CONTENTS FORMAT/ CONTENTS
2 RECORD TYPE "10"

1 Delimter |

2 ANALYSI S START YEAR YY

1 Delimter |

2 ANALYSI S START MONTH MM

1 Delimter |

2 ANALYSI S START DAY DD

1 Delimter |

2 ANALYSI S START HOUR HH

1 Delimter |

2 ANALYSI S START M NUTE MM

1 Delimter |

5 METHOD TYPE CHARACTER?
1 Delimter |

8 METHOD NUMBER "1 LMD4. 0" (SOW
1 Delimter |

3 MANAGER S | NI TI ALS CHARACTER
1 Delimter |

6 LAB CCODE CHARACTER
4 Delimter [1]]

11 CONTRACT NUMBER CHARACTER
1 Delimter |

10 | NSTRUVENT | D CHARACTER
2 Delimter [ ]

25 LABORATORY NANME CHARACTER
1 Delimter |

2 RUN NUMBER NUMERI C?
1 Delimter |

5 RECORD SEQUENCE NUMBER NUMERI C

4 CHECKSUM CHARACTER

“Met hod Types are
"P" for ICP

"A" for Flane AA
"F" for Furnace AA

"PM' for ICP when M crowave Digestion is used

"AM' for Flane AA when M crowave Digestion is used
"FM' for Furnace AA when M crowave Di gestion is used
"CV' for Manual Cold Vapor AA

"AV' for Automated Cold Vapor AA

"CA" for Mdi-Distillation Spectrophotonetric

"AS' for Sem - Aut omat ed Spectrophotonetric

"C' for Manual Spectrophotonetric

"T" for Titrinmetric

SRun nunber val ues are 01 through 99. Each production run will be assigned
a uni que Run Nunber. Run Nunbers are to be assigned sequentially beginning with
01 and will equal the nunmber of production runs.

H 10 | LMD4. 0



FORMAT OF THE PRODUCTI ON RUN SECOND HEADER RECORD (TYPE 16)

MAXI MUM

LENGTH CONTENTS FORMAT/ CONTENTS
2 RECORD TYPE "16"

1 Delimter |

2 ANALYSI S END YEAR YY

1 Delimter |

2 ANALYSI S END MONTH VM

1 Delimter |

2 ANALYSI S END DAY DD

1 Delimter |

2 ANALYSI S END HOUR HH

1 Delimter |

2 ANALYSI S END M NUTE VM

1 Delimter |

1 AUTO SAMPLER USED "Y' or "N'*
1 Delimter |

1 | NTERELEMENT CORRECTI ONS APPLI ED "Y' or "N'°
1 Delimter |

1 BACKGROUND CORRECTI ONS APPLI ED "Y' or "N'°
1 Delimter |

1 RAW DATA GENERATED "Y' or "N' or "B"®
1 Delimter |

5 RECORD SEQUENCE NUMBER NUMERI C

4 CHECKSUM CHARACTER

“Enter "Y" if an auto-sanpler is used with equal tinme and intervals between
anal ysi s.

*These are the answers to the first two questions on the Cover Page. "Y"
equal s "YES', and "N' equals "NO'.

°This is the answer to the third question on the Cover Page. "Y" equals
"YES', "B" equals BLANK and "N' equals "NO'.
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MAXI MUM
LENGTH

DRORPWRURNMNNNRPNRNREPNRPNRORUURPWRWRUORRENEREN

FORMAT FOR THE MANDATORY SAMPLE HEADER DATA RECORD (TYPE 20)

CONTENTS

RECORD TYPE

Delimter

REG ON

Delimter

EPA SAMPLE NUMBER
Delimter

MATRI X

Delimter

QC CODE

Delimter

SAMPLE QUALI FI ER
Delimter

CASE NUMBER

Delimter

SDG NUVBER

Delimter

ANALYSI S YEAR/ YEAR COVPUTED
Delimter

ANALYSI S MONTH MONTH COVPUTED
Delimter

ANALYSI S DAY/ DAY COVPUTED
Delimter

ANALYSI S HOUR
Delimter

ANALYSI S M NUTE
Delimter

SAVPLE WI/ VOL UNI TS
Delimter

SAVMPLE WI/ VOL
Delimter

ANALYTE COUNT
Delimter

RECORD SEQUENCE NUMBER
CHECKSUM

FORVAT/ CONTENTS

"oQ"

|
NUVERI C

|
CHARACTER'

|
CHARACTER?

|
CHARACTER

|
CHARACTER®

|
CHARACTER

|
CHARACTER

g 2 3

—r—
I

MV
|l

"G/ M
|

NUVERI C'*

|
NUVERI C

|
NUVMERI C
CHARACTER

‘EPA Sanpl e Number as appears on Form XV except for the first three type

20 records.
t he second,

"BCD".

8For

The first type 20 record mnust
an EPA sanpl e nunber of "LRV'; the third,

have an EPA Sanpl e Nunmber of "IDL";

an EPA sanpl e nunber of

matrix, "1" equals "WATER', and "F" equals "SOL".

REJ" sanple qualifier is for the unacceptable (one of the two) MSA

results;

(0) addition EPA Sanple Nunber (XXXXXXO) .

™G equals grams, and "M." equals nmilliliters.

this sanple qualifier appears on the type 20 record containing the zero

"This is the size of the sanple at the beginning of the digestion

pr ocedure.
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SAMPLE QC CODES LI STI NG FOR TYPE 20

NOTE: These QC codes appear in the QC code fields on type 20 records. They
are used to indicate the type of data that is being reported.

QCC Nane Definition
LRB  LABORATORY ( REAGENT) The Preparation or Method Bl ank
BLANK (See Exhibit Q.

LCB  LABORATORY CALI BRATI ON The Continuing Calibration Bl ank (CCB)
BLANK (See Exhibit Q.

LIB  LABORATCRY INITIAL BLANK The Initial Calibration Blank (1CB)
(See Exhibit G.

LCM  LABORATORY CONTRCL The Laboratory Control Sample (LCS)
SOLUTI ON (See Exhibit Q.
LD1 LABORATORY DUPLI CATE This is the sane as the Sanmple Result "(S)"
FI RST MEMBER that is reported on the Duplicate Form of
hardcopy (Form V1).
LD2 LABORATORY DUPLI CATE This is the second aliquot and is identified
SECOND MEMBER as "D' on the Duplicate Form of hardcopy
(Form Vl).
LVM  LABORATORY CALI BRATI ON These values are identified as "Initial
VERI FI CATI ON SOLUTI ON Calibration Verification" (Icv) on Formll
(Part 1).
LVC  LABORATORY CONTI NU NG These val ues are identified as "Conti nui ng
CALI BRATI ON VERI FI CATION  Calibration Verification”™ (CCV) on Formll
(Part 1).

LSO LABORATORY SPI KED SAMPLE  These values are identified as "Sanpl e Result
BACKGROUND ( ORI G NAL) (SR " on the "Spi ke Sanpl e Recovery" Form of
VALUES hardcopy (FormV (Part 1)).

LSF LABORATORY SPI KED SAMPLE- These are the "Spi ked Sanmple Result (SSR)"
FI NAL VALUES val ues on the "Spi ke Sanpl e Recovery" Form of
hardcopy (FormV (Part 1)).

LDO LABCRATORY DI LUTED SAMPLE These values are the "Initial Sanple Result

BACKGROUND (1)" values on the "Serial Dilution" Form of
(ORI A NAL) VALUES hardcopy (Form I X).

LDF LABORATORY DI LUTED These are the "Serial Dilution Result(S)"
SAMPLE - FI NAL VALUES values on the "Serial Dilution" Form of

hardcopy (Form I X).
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M51

M52

M53

PDF

LIl

LI F

SAMPLE QC CODES LI STI NG FOR TYPE 20

STANDARD ADDI TI ON
RESULTS ORI G NAL VALUE

STANDARD ADDI TI ON
RESULTS FI RST
ADDI TI ON

STANDARD ADDI TI ON
RESULTS SECOND
ADDI TI ON

STANDARD ADDI TI ON
RESULTS THI RD
ADDI TI ON

POST- DI GESTI ON SPI KE
BACKGROUND ( ORI G NAL)
VALUES

PCST- DI GESTI ON

SPI KE BACKGROUND
(FINAL) VALUES

LABORATORY | NTERFERENCE
CHECK SOLUTI ON (I NI Tl AL)

LABORATORY | NTERFERENCE
CHECK SOLUTI ON ( FI NAL)

FI ELD BLANK

Definition

This value is identified as "0 ADD'
on "Standard Addition Results", FormWVIII.

Thi
on "Standard Addition Results",

s value is identified as "1 ADD'
Formwvilil.

Thi
on "Standard Addition Results",

s value is identified as "2 ADD'
Formwviil.

Thi
on "Standard Addition Results",

s value is identified as "3 ADD'
Formwviil.

This value is identified as "Sanple Result”
(SR) on the "Post Digest Spike Sanple
Recovery", FormV (Part 2).

This value is identified as "Spi ked Sampl e
Result" (SSR) on the "Post Digest Spike
Sanpl e Recovery", FormV (Part 2).

Laboratory Performance Check Sol ution for
ICP (CRI) and Graphite Furnace (CRA).

The results of this solution analysis are
reported on the "Interference Check Sanple"
(1CS), FormIV.

The results of this solution analysis are
reported on the "Interference Check Sample"
(1CS), FormIV.

This is any sanple that is submtted from

the field and is identified as a bl ank.
i ncludes trip blanks, rinsates, equipnent
bl anks, etc.
H 14 | LMD4. 0
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MAXI MUM
LENGTH

PO FRPNPOFRPROFRPNPEPENENNNENENRPRPPPRPOWWNDN

FORMAT OF THE SAMPLE HEADER RECORD (TYPE 21)

CONTENTS

RECORD TYPE
Delimter

LEVEL

Delimter

SAS NUMBER
Delimter

LAB SAMPLE I D
Delimter
PREPARATI ON YEAR
Delimter
PREPARATI ON MONTH
Delimter
PREPARATI ON DAY
Delimter

YEAR RECEI VED
Delimter

MONTH RECEI VED
Delimter

DAY RECEI VED
Delimter

SOLUTI ON SOURCE
Delimter

I NJECTI ON/ ALI QUOT VOLUME

Delimter
PREPARATI ON START HOUR
Delimter
RECORD SEQUENCE NUMBER
CHECKSUM

2This is the source of the solutions that

IV and VI1 of the hardcopy (ICv, CCV, CRI,

FORVAT/ CONTENTS

"o
|l

"LOW /" MED'
| 1]
CHARACTER

EE g
q

B S I
%
g

NUVERI C*

|

HH*

|

NUMERI C
CHARACTER

is reported on Forns I1A 11B,
ICS, and LCS).

BThis is the portion of the sanple that is injected into the instrument
excitation systemfor the purpose of neasuring the absorbance, em ssion or
concentration of an anal yte.

“This is the hour at which the preparation is started. It is used to

differenti ate between different

H 15
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FORMAT OF THE ASSOCI ATED | NJECTI ON AND COUNTER RECORD (TYPE 22)

MAXI MUM
LENGTH

o

AOIFRPUOWOORFLOWOEDN

CONTENTS

RECORD TYPE

Delimter

FI NAL VOLUME

Delimter

DI LUTI ON FACTOR
Delimter

PERCENT SOLI DS
Delimter

RECORD SEQUENCE NUMBER
CHECKSUM

FORVAT/ CONTENTS

oo

LITTETTT T
NUVERI C'®

|
NUVERI C

|1 ]
NUVERI C

|
NUVERI C
CHARACTER

“This is the final volume that is currently reported on Form Xl |

har dcopy.

H 16
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MAXI MUM
LENGTH

o

AU RPRPRPRPRPRPRPPRPRPRPRPRPRRPRPRPRPRPRPRRPRPRPRPRPRPRPRPEPRPREPREPEPRPRPRPRPRPRPRPRLPRPORUNORREREN
o

FORMAT OF THE RESULTS DATA RECORD (TYPE 30)

CONTENTS

RECORD TYPE

Delimter

ANALYTE | DENTI FI ER
Delimter

ANALYTE CAS NUMBER
Delimter

CONCENTRATI ON UNI TS
Delimter

CONCENTRATI ON QUALI FI ER
Delimter

CONCENTRATI ON
Delimter

VALUE DESCRI PTOR
Delimter

AMOUNT ADDED OR TRUE VALUE
Delimter

QC VALUE DESCRI PTOR, P
Delimter

QC VALUE

Delimter

QC VALUE DESCRI PTOR, C
Delimter

QC VALUE

Delimter

QC VALUE DESCRI PTOR, L
Delimter

QC VALUE

Delimter

MATRI X SPIKE QC LIM T QUALI FI ER
Delimter

QL LOWER LIMT
Delimter

QC UPPER LIMT
Delimter

QC LIMT QUALI FI ER
Delimter

| DL LABEL

Delimter

| DL

Delimter

RAW DATA AVERAGE QUALI FI ER
Delimter

RAW DATA AVERAGE
Delimter

RAW DATA 9%RSD QUALI FI ER
Delimter

RAW DATA %RSD
Delimter

"MBA- TREE" QUALI FI ER
Delimter

RECORD SEQUENCE NO.
CHECKSUM

H 17

FORVAT/ CONTENTS

" 30"
|

"/

|
CHARACTER

|l

"UG L"/ " M3 KG'
|

CHARACTER"

|NUI\/ERI ce 1920

|
"T/UE

|
NUVERI C

||| Pll 22

|
NUVERI C

||| Cl 22

|
NUVERI C

||| Lll 22

|
NUVERI C

|N" 23

|
NUVERI C**

|
NUVERI C**

||| * n/ n Ell 25

|

"y

|

NUVERI C*°

|

"y/"B/tLn
|

NUVERI C*®

|
" M'/ BLANK®

|
NUVERI C

|

"+ UE/ "W/ BLANK®
|

NUMERI C

CHARACTER
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16

17

18

19

20

21

22

FORMAT OF THE RESULTS DATA RECORD ( TYPE 30) FOOTNOTES

"C' (CAS Registry Nunber) is used for all anal ytes except cyanide. "I"
is used for cyanide.

"BDL" means bel ow detection linmt.

"NSQ' nmeans there is not sufficient quantity to anal yze sanpl e accordi ng
to the protocol

"NAlI" not analyzed due to interference, "NAR' no analysis result
required.

"LTC' nmeans less than the CRDL but greater than or equal to the IDL.
"FQC' nmeans failed quality control criteria.
"GIL" means greater than the linear range.

"RIN' means that the analysis result was not used to report data in the
SDG The results are reported froma |ater reanalysis of the sane
sanpl e al i quot .

"REX" means that the analysis result was not used to report data in the
SDG The results are reported froma later reanalysis of a
repreparation of the sane sanple.

Note that, except for "NAR', none of these codes relieves the Contractor
fromreporting a valid result. They only explain why or if the result
is qualified.

The GFAA anal ytical or post-digestion spike sanmple result (SSR) mnust
al ways be reported in ug/L; do not convert fromug/L to ng/Kg for soi
sanples. In addition, the GFAA post-digestion SSR shall not be
corrected for dilutions.

EPA FI ELD SAMPLES (Form 1 equival ents) that do not have QC codes shal
have their analytes' results reported to four decimal places. Also,
results for sanples that carry the QC codes M50 and FRB shall be
reported to four decimal places.

Foll ow the instructions for the reporting of data in Exhibit B in
reporting results for sanmples with QC codes. For exanple, the LD2 QC
code sanple results shall be reported to four decinmal places because the
duplicate result on FormVl has to be reported to four deci mal pl aces.
Refer to pages H 13 and H 14 for QC codes and definitions.

"T" stands for a true value of the solution. This includes the
concentration of all (ICP as well) instrunment calibration standards.
"F" stands for an added concentration to a sanple such as a pre- or
post - di gesti on spi ke, or MSA additions.

"P" equal s percent recovery (%), percent difference (%), or relative
percent difference (RPD), "C' equals MSA correlation coefficient, and
"L" equals control limt for duplicates. For GFAA analysis, the EPA
duplicate sanple nunber with the "D' suffix should contain the RPD

val ue, and the EPA duplicate sanple nunber with the "DA" suffix should
contain the post-digestion spike sanple YR val ue.
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23

24

25

26

27

28

29

30

“"N' is the qualifier that is used on FormV (Part 1) of the hardcopy to
indicate that the matrix or pre-digestion spike sanple recovery for an
analyte is not within the specified control limts.

These are the limts for the spi ke sanple recovery (FormVA), the
ICV/CCV (Forml1l1A), the CRAVCRI (FormlIB), the ICSAB (FormIV), the LCS
(FormVI1), and the GFAA post-digestion spike recovery.

"*" js the qualifier that is used on Form VI of the hardcopy to indicate
that the duplicate sanple analysis for an analyte is out of control, and
"E'" is the qualifier that is used on Form| X of the hardcopy to indicate
that the 1CP serial dilution analysis results are estimted because of

t he existence of significant physical or chemical interferences. The
"*" qualifier should be entered on the type 30 record of the EPA sanple
nunber with the "D' suffix; that is, on either the LD2 or M5S0 (when
duplicate result is quantitated by M5A) QC code type 30 record.

The I1DL nmust be reported to one deci mal place.

"U' neans less than the IDL, "B" neans |ess than the CRDL and greater
than or equal to the IDL, "L" neans greater than the |inear range.

The average value of the replicate injections or exposures are reported
inthis field. The average values for nercury and cyani de anal yses are
also reported in this field.

Exception: For MSA analysis, the single injection absorbance val ues are
reported only in the "First Instrument Value" field of the type 31
record; do not report raw data average val ues for the single injection
MSAs in the "Raw Data Average" field of the type 30 record. The "Raw
Dat a Average" field of M50 (C code shall contain the value of the MSA

m nus x-intercept; this value is also reported in the "Final Conc."
colum of Form VII1 of the hardcopy.

"M is the qualifier that is used to indicate that the replicate

i njection readings of the G-FAA sanple anal ysis do not agree within 20%
rel ati ve standard deviation (RSD) or coefficient of variation (CV) for
anal ytical sanples.

"+" indicates that the MSA correlation coefficient is |ess than 0.995,
"E" indicates that the GFAA post-digestion spike sanple recovery (after
dilution) is less than 40% and "W indicates that the G-AA post-

di gestion spike recovery is not within the recovery limts of 85-115%
when three tines the sanple result is less than the spi ke sanple result.
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FORMAT FOR THE | NSTRUVENTAL DATA READQUT (TYPE 31)

MAXI MUM

LENGTH CONTENTS FORMAT/ CONTENTS
2 RECORD TYPE " 31"

1 Delimter |

1 TYPE OF DATA SAAS

1 Delimter |

1 TYPE OF VALUE CHARACTER?
2 Delimter [ ]

8 ANALYTE WAVELENGTH NUMERI C (TO 2 DECI MAL PLACES)
1 Delimter |

10 FI RST | NSTRUMENT VALUE NUMERI C*34
2 Delimter [ ]

10 SECOND | NSTRUMENT VALUE NUMERI C*

2 Delimter [ ]

10 THI RD | NSTRUMENT VALUE NUMERI C*

2 Delimter [ ]

10 FOURTH | NSTRUVENT VALUE NUMERI C*

2 Delimter [ ]

10 FI FTH | NSTRUMENT VALUE NUMERI C*

1 Delimter |

5 RECORD SEQUENCE NUMBER NUMERI C

4 CHECKSUM CHARACTER

si"W equal s wavel engt h.

821t equal s concentration in ug/L, "T" equals concentration in ug/250 n,
"F" equals concentration in ug/50 m, "B" equals absorbance, "I" equals
intensity, "A" equals peak area in cmsquare, and "H' equals peak height in cm

%3This is used to report data for nethod anal yses that require replicate
injections or exposures. |If a single instrunent neasurenment is used, then enter
it inthe first instrunent value field, and | eave the other four fields enpty.

If two instrument nmeasurenents are used, then enter themin the first and second
instrument value fields in the order of their analyses, and | eave the other three
fields enpty; etc

3%GFAA MBA anal yses are single injections only. The EPA sanpl es have the
suffixes 0, 1, 2, and 3 (MAX123D0, MAX123D1l, MAX123D2, MAX123D3), and their
respective QC codes are MSO, Msl, MS2, and Ms3. The absorbances for the four
additions (zero, first, second, and third) shall be reported in this field, the
first instrunent value field. The -(x-intercept) concentration, which is also
reported on the hardcopy of FormVIII in the "Final Conc" columm, shall be
reported in the "Raw Data Average" field of the MSO QC code type 30 record
Therefore, do not report raw data averages (in the "Raw Data Average" field) for
the MBA single injections on any of the four type 30 records. The absorbances
of all four single injections shall only be reported in their respective type 31
record "First Instrument Value" fields. The MSA final concentration corrected
for volune, sanple weight, %solids, and dilution shall be reported in the
"CONCENTRATION " field of the MSO QC code type 30 record.
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MAXI MUM
LENGTH

o

-hU'I-hlSl—‘l\)l—‘l\)

FORMAT OF THE AUXI LI ARY DATA RECORD (TYPE 32)

CONTENTS

RECORD TYPE

Delimter

| NTEGRATI ON TI ME CODE
Delimter

| NTEGRATI ON TI ME
Delimter

RECORD SEQUENCE NUMBER
CHECKSUM

H 21

FORVAT/ CONTENTS

ngon

LTI
" T

|

| N SECONDS
|11 ]

NUVERI C
CHARACTER
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FORVAT OF THE QC LIM T RECORD (TYPE 34)

MAXI MUM

LENGTH CONTENTS FORMAT/ CONTENTS
2 RECORD TYPE " 34"

4 Delimter [1]]

8 ANALYTE WAVELENGTH NUMERI C (TO 2 DECI MAL PLACES)
1 Delimter |

10 CRDL NUMERI C

1 Delimter |

10 LI NEAR RANGE VALUE NUMERI C

6 Delimter (11111

5 RECORD SEQUENCE NO. NUMERI C

4 CHECKSUM CHARACTER
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MAXI MUM
LENGTH

AOFRPPPFPOFRPOPMMNOIIOFRPWENDN

FORMAT OF THE CORRECTI ON DATA RECORD (TYPE 35)

CONTENTS

RECORD TYPE
Delimter

TYPE OF CORRECTI ON
Delimter

TYPE OF BACKGROUND
Delimter

CAS NUMBER OF | NTERFERI NG ANALYTE
Delimter

ANALYTE WAVELENGTH
Delimter

CORRECTI ON FACTOR
Delimter

RECORD SEQUENCE NO.
CHECKSUM

35u| CP"
correction.

i ndi cates interel ement correction,

H 23

whi |l e "BG'

FORVAT/ CONTENTS

" 35

|
"I CP"/"BG'*

|

n BSII/ n BDI/ n B n
|11 ]

CHARACTER

|
NUMERI C (TO 2 DECI MAL PLACES)

|
NUVERI C

|
NUVERI C

CHARACTER

i ndi cates a background
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MAXI MUM
LENGTH

ArOIFRPOEFRLDN

FORMAT OF THE COMMVENT RECORD (TYPE 90)

CONTENTS

RECORD TYPE

Delimter

ANY COMVENT

Delimter

RECORD SEQUENCE NUMBER
CHECKSUM

H 24

FORVAT/ CONTENTS

"gQ"

|
CHARACTER

|
NUMVERI C
CHARACTER
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MAXI MUM
LENGTH

AOFRPWFRPROFRPOFRPOPFRPORFRPROFRLDN

FORMAT OF THE SAMPLE ASSOCI ATED DATA RECORD (TYPE 92)

CONTENTS

RECORD TYPE
Delimter
COLOR BEFORE
Delimter
COLOR AFTER
Delimter

CLARI TY BEFORE
Delimter

CLARI TY AFTER
Delimter
TEXTURE
Delimter

ARTI FACTS
Delimter
RECORD SEQUENCE NUMBER
CHECKSUM
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FORVAT/ CONTENTS

ngon

|
CHARACTER

|
CHARACTER

|
CHARACTER

|
CHARACTER

|
CHARACTER

|
" YES"/ BLANK

|
NUVMERI C
CHARACTER
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APPENDI X A -- FORMAT OF RECORDS FCR SPECI FI C USES

DI SCLAI MER

The USEPA does not warrant or guarantee the conpl eteness and/or accuracy of
the representative exanples of record type uses provided in this appendi x.
Thi s appendi x serves as an exanple for the usage of record types and in no way
redefines or supersedes the specifications or requirenents stated in Exhibits

A through H of ILMA4.0.
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Section
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Appendi x A -- Format of Records for Specific Uses

Tabl e of Contents

START OF AN | CP RUN W TH RECORD TYPES 10 & 16 AND THE FIRST

THREE TYPE 20 RECORDS . .
| CP | NSTRUVENT CAL| BRATI ON STANDARDS, SO AND S . .

SPI KE SAVPLE RECOVERY, DUPLI CATES, AND SERI AL DI LUTI ONS
PERFORVED ON THE SAME SAMPLE (Qc CODES LSO & LSF, LDl & LD2,
LDO & LDF) . N

START OF A GFAA RUN W TH RECORD TYPES 10 & 16 AND THE FIRST
THREE TYPE 20 RECORDS . .

| NSTRUVENT CAL| BRATI ON STANDARDS

BLANK (SO) & THREE OTHER STANDARDS

ANALYSI S OF A FI ELD BLANK SAMPLE

SAVPLE & | TS ANALYTI CAL SPI KE SAMPLE W TH QC CODE FRB . .
SPI KE SAMPLE RECOVERY & DUPLI CATES PERFORVED ON THE SAME
SAVPLE (QC CODES LSO & LSF, AND LD1 & LD2) .

DUPLI CATES, W TH THE RESULT OF THE DUPL| CATE SAMPLE

QUANTI TATED BY THE MBA (QC CODES LD1, LD2, MBSO, MB1, MB2,
VB3)

MERCURY (CVAA OR AVAA)

BRARR A PQ WO W ® ® W

21

N

o0 A~ W

YAN

N

oUW

START OF A MERCURY RUN W TH RECORD TYPES 10 & 16 AND THE
FI RST TWD TYPE 20 RECORDS . .

MERCURY | NSTRUVENT CAL| BRATI ON STANDARDS

BLANK (SO0) AND FOUR OTHER STANDARDS . . .
SPI KE SAVPLE RECOVERY & DUPLI CATES PERFORVED ON DI FFERENT
SAMPLES (QC CCDES LSO & LSF, AND LD1 & LD2) . .

SPI KE SAVPLE RECOVERY & DUPLI CATES PERFORVED ON THE SAVE
SAMPLE (QC CODES LSO & LSF, AND LD1 & LD2) . .

I NI TI AL CALI BRATI ON VERI FI CATION (1 CV) WTH LVMQZ CODE .
LABORATORY CONTROL SAMPLE (SOLID) WTH LCM QC CODE .

IDE (CA, AS, C, T)

START OF A CYAN DE RUN W TH RECORD TYPES 10 & 16 AND THE
FI RST TWD TYPE 20 RECORDS . .

CYANI DE | NSTRUVENT CALI BRATI ON STANDARDS

BLANK (SO0) AND FI VE OTHER STANDARDS . . .

PREPARATI ON BLANK (SO L) WTH LRB QC CODE . . .

LABORATORY CONTROL SAMPLE (SO L) WTH LCM QC CODE . . .
CONTI NUI NG CALI BRATI ON VERI FI CATION (CCV) WTH LVC QC CODE
SPI KE SAMPLE RECOVERY & DUPLI CATES PERFORMED ON THE SAME
SAMPLE (QC CODES LSO & LSF, AND LDl & LD2)
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29

32

32

33

34

34

35

37

37

37

38

38

39
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1.

1

| CP

START OF AN ICP RUN WTH RECORD TYPES 10 & 16 AND THE FI RST THREE TYPE
20 RECORDS

10] 93| 09| 17| 09] 06| P| | LMD4. 0] ABC| TESLAB] | | | 68- D2- 0039| P2
| TEST LABS I NC. | 2| 000001879
16] 93] 09] 17| 12| 03] Y| Y] Y| N| 000012114

20| 1| IDL| || ||| 93] 07| 15] ||| || 04| 000044B9D

30| Q| 7440-22- A [ | [[[IIIITITTITTU3.4[[]]]]000055996
30| € 7429-90-5[ [ [ [ [[[TIITII1111U22.8[|[]]|0000667D1
30| € 7440-39-3[ [ [ [[[IIIITIIIIITU1.0[]]]]|0000775CB
30| Q| 7440-41-7[ || [[IIIITIITIITU0.4[]]]]]0000883C5
20| 1| LRV] | | | | | 93] 07| 15| | | | | | 04| 0002356C2

30| € 7440-22- A || [ [LIIIIEEETIEErrrT] 1000246301
3211 1|11111]1T|5.00]|]|]|000256CDA

34| | | | 328. 00| 10| 40000] | | | | | 000267591

30| ¢ 7429-90-5[ [ [ [[[IIIIIITTITTITTTI]]]0002782AD
3211 1111111]1T|5.00]|||000288BB6

34| | | | 308. 20| 200| 1000000 | | | | | 0002994FB

30| € 7440-39-3[ [ [ [[[IIIITITTITTITTTT] 1 00030A211
321111 11111]1T|5.00]|||00031AB1A

34| | | | 493. 40| 200| 100000] | | | | | 00032B436

30 Q4 7440-41-7 [ I IILLIIEEETETETTTT ]| 00033C149
3211 1111111]1T|5.00]|||00034CA52

34| | | | 313. 00| 5| 25000 | | | | | 00035D2DA

20| 1| BCD| | | | | | 93] 07| 01| | | | | | 04| 0007894FB

30| Q| 7440-22- A || [ [ILIITEEETIEEEETTL ]| 00079A20A
351 CP| | | | | 7439- 89- 6] 259. 90| - 0. 0002500| 00080ACIB
35| 1 CP| | | | | 7439- 96- 5| 257. 60| 0. 0002200| 00081B6F4

30| ¢ 7429-90-5[ [ [ [ [[[IIITIITIITIITT]1]00082C410

35| 1 CP| | | | | 7439- 96- 5| 257. 60| 0. 0004900| 00083CE72

35| 1 CP| | | | | 7440- 62- 2| 292. 40| - 0. 0419200| 00084D8EF
30| € 7440-39-3[ [ | [ [[IIIITIITIITEITT]]]00085E605

35| 1 CP| | | | | 7439- 96- 5| 257. 60| 0. 0000600| 00086F060

30| Q1 7440-42-7 || ILLLIIIEEEEETErT L] 00087FD73

35| 1 CP| | | | | 7440- 50- 8] 324. 70| 0. 0046200| 0008914D1

35| 1 CP| | | | | 7439- 96- 5| 257. 60| 0. 0015400| 000901F30
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2

| CP | NSTRUMENT CALI BRATI ON STANDARDS, SO AND S

20| 1| SO| 1| | | 20596| MAX123| 93| 09| 17| 09| 06| | | | 04| 00128D199

21| | |1 || STOBI ||| ]]]| TESLAB|||00129DD31

22| II1I111111.00]|||00130E598

30| €| 7440-22-4] | ||| TIO.-O[ [[I111111]Y 3.4]]0.0359| ||| 00131F8F5
31| W | | 328. 00| 0. 0304| | 0. 0374 | 0. 0400 | | | | 001320305

30| ¢ 7429-90-5[ | | || TIO.O[ [[|11]11]]Y 22.8||0.0120] ||| 001331697
31| W | | 308. 20| 0. 0104] | 0. 0136| | 0. 0120| | | | | 001342137

30| ¢ 7440-39-3[| ||| TI 0.0/ [[II1]]l1]Y 1.0]]0.0000]| ||| 00135348D
31| W | | 493. 40| - 0. 0002| | 0. 0002| | 0. 0000 | | | | 001363EA4

30| €| 7440-41-7| || || TIO.O[ [ [II1]111]Y 0.4]]0.0004| ||| 0013751FA
31| W || 313. 00| 0. 0006| | 0. 0002| | 0. 0004| | | | | 001385004

20| 1| S| 1| | | 20596] MAX123| 93| 09| 17| 09] 11| | | | 04| 00206314E

21| || |11 STDL| || ]]]]| TESLAB| | | 002073CD5

221 II1I111111.00]]]||00208453C

30| ] 7440-39-3| | ||| TI5000[ [ ||| ]I11]]UV 1.0]|1.9603]| ||| 002139157
31| W || 493. 40| 1. 9540| | 1. 9610] | 1. 9660 | | | | 002149B6E

30| C| 7440-41-7|| ||| T 2000[ [ ||| ]I11]]Ul 0. 4] |0.8401] | | | 00215ADE2
31| W1 || 313. 00| 0. 8384| | 0. 8378| | 0. 8440| | | | | 00216B7EC

30| ] 7440-43-9| || || TI5000[ [ ||| ]I11]]Y 1.5||1.9951||||00219E77D
31| W || 226. 50| 1. 9460| | 1. 9510 | 1. 9684| | | | | 00220F18F

30| C| 7440-48-4]| ||| TI5000] [ ||| |]I1]]V 1.5]|0.9948]| ||| 002210410
31| W1 || 228. 60| 0. 9924| | 0. 9910] | 1. 0010| | | | | 002220E25

SPI KE SAMPLE RECOVERY, DUPLI CATES, AND SERI AL DI LUTI ONS PERFORMED ON THE
SAME SAMPLE (QC CODES LSO & LSF, LD1 & LD2, LDO & LDF)

20| 1] MAX123| F| LSQ| | 20596| MAX123| 93| 09| 17| 11| 09| | G 1. 05| 08| 01568C5FD
21| | LON | | | S308233- 01| 93| 09| 14| | 93| 08| 24| | | 8| 01569D451

22|11 111111]]200]1.00]]|]|91.5| 01570DE17

90| STONES| 01571E154

92| GREY| GREY| | | MEDI UM YES| 01572EA43

30| C] 7440- 22- 4| | M¥ KG BDL| 0. 7078| | | | | | U 3.4| U 1.1600] | | | 01573FD12

LI
31| W Cl | 328. 00| 4. 2000 | 0. 5500] | - 1. 2800 | | | | 0157409A5
30| ] 7429- 90- 5| | M¥ KG NAR| 6227. 0101| | [ [||1]]11]] Yl 22. 8| | 29913. 0000] |
| 015751DCD
31| W Cl | 308. 20| 29992. 0000| | 29654. 0000| | 30093. 0000 | | | | 015762CA0
30| ] 7440- 39- 3| | M¥ KG LTC 21.9349| | | | [[1111111Y 1. 0] B| 105. 3700] |
| 01577400C
31| W Cl | 493. 40| 107. 2400] | 101. 6400| | 107. 2400| | | | | 015784DA6
30| ] 7440- 41-7| | M& KG LTC 0. 3102] | | | | [I1111]11Y 0. 4| B| 1.4900] | | | 01579606A
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015806CD9
I11]1U 35.7|B| 3277. 5000] |

31| Wl | 313. 00| 1. 4900] | 1. 4900] | 1. 4900

LT
30| C] 7440- 70- 2| | M¥ KG NAR| 682. 2795| | | | ||| |

| 0158180EE

31| Wl | 317. 90| 3289. 9000| | 3259. 6000| | 3283. 1000] | | | | 015828F39
30| ] 7440- 43-9| | M& KG BDL| 0. 3123[ | | | |[[111]]1Y 1. 5] -0.2200] |
| 01583A22B

31| Wl | 226. 50| - 0. 7600] | 0. 8300] | - 0. 7500
30| C] 7440- 48- 4| | M¥ KG LTC| 3. 4161 | | | | | |

01584 AEF6

111
[11111UY 1.5]B|16.4100] |

| 01585CLF7

31| Wl | 228. 60| 14. 7300] | 16. 7400| | 17. 7500] | | | | 01586CFOC

30| ] 7440-47-3| |MF KG | 7.7398| | [ [ 11]111]]V 1.8]|37.1800| ||| 01587E103
31| Wl | 267. 70| 39. 6500] | 36. 8600| | 35. 0200] | | | | 01588EELF

20| 1| MAX123| F| LD1| | 20596| MAX123| 93| 09| 17| 11| 09] | G 1. 05| 08| 016094756
21| | LON | | | S308233- 01| 93| 09| 14| | 93| 08| 24| | | 8| 0161055AA

22| 11111111]200]1.00]|]91.5| 016115F70

30| C] 7440- 22- 4] | M& KG BDL| 0. 7078| | | | | [ 111111V 3. 4| Y 1.1600] ||| 01573FD12
31| Wl | 328. 00| 4. 2000 | 0. 5500] | - 1. 2800 | | | | 0157409A5

30| ] 7429- 90- 5| | M¥ KG | 6227. 0101| [ ||| |[1111]]Ul 22. 8| | 29913. 0000] |

| 015751DCD

31| W Cl | 308. 20| 29992. 0000| | 29654. 0000| | 30093. 0000 | | | | 015762CA0

30| ] 7440- 39- 3| | M¥ KG LTC 21.9349| | | | [[1111111Y 1. 0] B| 105. 3700] |

| 01577400C

31| W Q| | 493. 40| 107. 2400] | 101. 6400| | 107. 2400| | | | | 015784DA6

30| ] 7440- 41-7| | M& KG LTC 0. 3102[ | | | | [[1111]11Y 0. 4| B| 1.4900] | | | 01579606A
31| Wl | 313. 00| 1. 4900] | 1. 4900] | 1. 4900 | | | | 015806CD9

30| ] 7440- 70- 2| | M¥ KG LTC 682.2795| | | | [|111]11]VY 35. 7| B| 3277. 5000] |

| 0158180EE

31| Wl | 317. 90| 3289. 9000| | 3259. 6000| | 3283. 1000] | | | | 015828F39

30| C] 7440- 43-9| | M& KG BDL| 0. 3123[ | || |[I111]]1Y 1. 5] U -0.2200] |

| 01583A22B

31| Wl | 226. 50| - 0. 7600] | 0. 8300] | - 0. 7500
30| C] 7440- 48- 4| | M¥ KG LTC 3. 4161 | | | | | |

01584 AEF6

11T
11111V 1.5]B|16.4100] |

| 01585CLF7

31| Wl | 228. 60| 14. 7300] | 16. 7400| | 17. 7500] | | | | 01586CFOC

30| C] 7440-47-3| | MF KG | 7.7398| | [ [ 11111111V 1.8]|37.1800| ||| 01587E103
31| Wl | 267. 70 39. 6500] | 36. 8600| | 35. 0200] | | | | 01588EELF

20| 1| MAX123| F| LDQ| | 20596| MAX123| 93| 09| 17| 11| 09] | G 1. 05| 03| 01650C630
21| | LON | | | S308233- 01| 93| 09| 14| | 93| 08| 24| | | 8| 01651D484

22| 11111111]200]1.00]]|]|91.5| 01652DE4A

30| C] 7440-22-4] | UG L| BDL| 3. 40| | [[[11]111]]V 3.4]U 1.1600] ||| 01655FC98
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016560928
Ul 22. 8| | 29913. 0000] |

31| Wl | 328. 00| 4. 2000] | 0. 5500] | - 1. 2800

AR
30| ¢ 7429-90- 5| | UG L| | 29913. 00 | [ || |1 ]]]]

| 016571009

31| W Cl | 308. 20| 29992. 0000| | 29654. 0000| | 30093. 0000| | | | | 016582ADC
30| ] 7440-39-3| | UG L| LTC 105. 37 [ ||| |II11]]] U 1.0] Bl 105. 3700 |

| 016593DCE

31| W Cl | 493. 40| 107. 2400] | 101. 6400| | 107. 2400| | | | | 016604B68

20| 1| MAX123D| F| LD2| | 20596| MAX123| 93| 09| 17| 11| 11| | G 1. 04| 08| 016913BCF
21| | LON | | | S308233- 02| 93| 09| 14| | 93| 08| 24| | | 8| 016924A23

22| 11111111]200]1.00]]|]|90.9] 0169353EC

30| C] 7440- 22- 4| | M& KG BDL| 0. 7146| | | | | | |
31| W Cl | 328. 00| 1. 6400] | 1. 6300] | - 0. 3800

| | U 3. 4| U 0.9600] ||| 0169466BE
|
30| C] 7429- 90- 5| | M¥ KG | 6622. 7406| | | P| 6. 2

111
|| 1016957356
[IT111111Y 22. 8] | 31511. 0000] |

| 016968784

31| W Cl | 308. 20| 31993. 0000| | 31313. 0000| | 31226. 0000| | | | | 016979641

30| C] 7440- 39- 3| | M¥ K@ LTC| 25. 1387 | | P 13.6| | ||| ]]]] U 1. 0] B 119. 6100] |
| 01698AACS

31| W Cl | 493. 40| 121. 4600] | 118. 9300]| | 118. 4300
30| C] 7440- 41- 7| | M¥ K@ LTC| 0. 3153 | | P| 1. 6] |

01699B86C

LT
11111 0.4]B|1.5000] |

| 01700CC13

31| Wl | 313. 00| 1. 5000 | 1. 5000] | 1. 5000] | | | | 01701D86A

30| C] 7440- 70- 2| | M¥ KG LTC| 676. 6709 | | P[ 0.8 | [||]]]] Ul 35. 7| B| 3219. 6000] |
| 01702ED66

31| Wl | 317. 90| 3256. 5000] | 3214. 5000| | 3187. 8000] | | | | 01703FBA7

30| ] 7440- 43-9| | M& KG BDL| 0. 3153[ | || | [[1111]]1Y 1. 5] Y -0.9400] |

| 017040EA5

31| Wl | 226. 50| - 0. 3300] | - 0. 7400 | - 1. 7400
30| C] 7440- 48- 4| | M¥ KG LTC| 3. 8714| | | P| 12. 5
| 017062FB8

31| Wl | 228. 60| 19. 7600] | 18. 7500| | 16. 7400] | | | | 017073CD6

30| C] 7440- 47- 3| | M¥ K@ | 10. 7230| | | P| 32. 3] | | L| 2. 1] | | | *| Y] 1. 8] | 51. 0200] |
| 01700CC13

31| Wl | 267. 70| 50. 8900] | 51. 3700| | 50. 8000] | | | | 017095D18

017051B96

1]
[ITTEETTTY L. 5] Bl 18. 4200] |

20| 1| MAX123S| F| LSF| | 20596| MAX123| 93| 09 17| 11| 14| | G 1. 01| 08] 01730BE3C
21| | LOW | | | S308233- 03| 93| 09| 14| | 93| 08| 24| | | 8] 01731CC90

22| 11111111]200]1.00]]|]|91.5| 01732D656

30| ] 7440- 22- 4] | M¥ K@ | 10. 7212| F| 10. 82| P| 99. 1| | | | | | 75| 125 | U] 3. 4]

| 49. 54 00| | | | 01733EBCY7

31| W Tl | 328. 00| 48. 8400] | 49. 2000| | 50. 5900] | | | | 01734F8DC

30| C] 7429- 90- 5| | M¥ KG NAR| 6859. 9253| F| 0. 00| [ [ ||| ]]11] Y| 22. 8] | 31698. 0000|

H 31 | LMD4. 0



||| 017350E27

31| W Cl | 308. 20| 31578. 0000| | 31766. 0000| | 31750. 0000| | | | | 017361CF1

30| C] 7440- 39- 3| | M¥ KG | 326. 3539| F| 432. 83| P| 70. 3| | | | | N| 75| 125| | U| 1. 0|
| 1508. 0000 | | | 017373339

31| W Cl | 493. 40| 1524. 0000| | 1504. 4000] | 1495. 6000] |
30| ] 7440- 41- 7| | M¥ KG | 10. 4290| F| 10. 82| P| 93. 5/ | |
| 48.1900] | | | 0173956E4

31| W Cl | 313. 00| 48. 1900] | 48. 2000| | 48. 2000] | | | | 0174063EB

30| C] 7440- 70- 2| | M¥ KG NAR| 775. 1772| F| 0. 00| | | [ || 11111\ 35. 7| B| 3581. 9000|
|1 017417903

31| Wl | 317. 90| 3572. 0000| | 3586. 4000] | 3587. 4000 |
30| C] 7440- 43- 9| | M¥ KG | 10. 4290| F| 10. 82| P| 96. 4| | |
| 48.1900] | | | 017439CC6

017384171
75| 125/ | U] 0. 4

01742874B
75/ 125/ | U 1.5

31| Wl | 226. 50| 47. 5200] | 48. 5300| | 48. 5200] | | | | 01744A9DC

30| C] 7440- 48- 4| | M KG | 109. 8523| F| 108. 21| P| 98. 4| | | | | | 75| 125| | U 1. 5
| 507. 6000 | | | 01745BFF2

31| Wl | 228. 60| 505. 2500] | 508. 2700| | 509. 2800 | | | | 01746CDAL

30| ] 7440- 47- 3| | M¥ K@ | 52. 0002| F| 43. 28| P| 102. 3| | | | | | 75| 125] | U 1. 8
| 240. 2800 | | | 01747E369

31| Wl | 267. 70| 239. 3500] | 240. 2800 | 241. 2000| | | | | 01748F10C

20| 1| MAX123L| F| LDF| | 20596| MAX123| 93| 09| 17| 11| 17| | | | 03| 017696573
21| | LON || | S308233-04| | | | | 93| 08| 24| | | | 017707255

221 11111111115.00]||91.5|017717B8D

30| C] 7440- 22- 4| | UG L| BDL| 17. 00| | | ||| |
31| Wl | 328. 00| 1. 4500] | - 0. 3800] | 0. 7800

| U 3. 4| U 0.6100] | | | 017728DDF
|
30| ] 7429- 90- 5| | UG L| | 25575. 50| | | P| 14. 5

111
|| 1]017739A7B
111111]El U 22.8]|5115.1000] |

| 01774AE69

31| W Cl | 308. 20| 5038. 6000| | 5126. 4000| | 5180. 3000] | | | | 01775BCAC

30| ] 7440- 39-3| | UG L| LTC 111.30| [ [ P|5.6[|||]1]]]UY 1. 0] B| 22. 2600] |
| 01776D0AA

31| Wl | 493. 40| 22. 2600] | 22. 7700| | 21. 7500] | | | | 01777DDB9

GFAA

START OF A GFAA RUN W TH RECORD TYPES 10 & 16 AND THE FI RST THREE TYPE
20 RECORDS

10| 93| 09] 22| 11| 38| F| | LMD4. 0] ABC| TESLAB] | | | 68- D2- 0039| F2
| TEST LABS I NC. | 3| 000001860
16] 93] 09] 22| 16| 07| Y| | | | 000011FFF
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20| 1| I1DL| ||| 93] 07| 15

|1111]1] 000044A4C
301 & 7439-92- 1| [ [ [ ITITITIT1T]

|1V 1.4] ||| 00005584F

20| 1| LRV] | | | | | 93] 09| 22| | | | | | 1| 0000665FC

301 Q4 7439-92- 1| [ [ [[[IIIITEETITTrrTIT]1 000077317
32111 IIITIITTT1]1000087CLE

34| | | | 283. 30| 3] 100| | | | | | 000098447

20| 1| BCD| | | ||| 93] 09| 22| ||| || 1| 0001091D2

301 Q1 7439-92- 1 [ [ [ [[LIIIEEEIITErrrl] | 000119EED
35/ BG BS| | | | | | | 00012A4CF

I NSTRUMENT CALI BRATI ON STANDARDS
BLANK (S0) & THREE OTHER STANDARDS

20| 1| SO| 1| | | 20596| MAX123| 93| 09| 22| 11| 38| | | | 1| 00013B309

21| [ 1110 PPB|||||]]|| TESLAB| || 00014BEA6
22/ [[1111111]1.00]]|]||00015C70D
30| 7439-92-1 [ ||| TI 0. O[ [ | ]| Ul 1. 4| U 0. 0000] | | | 00016DA71

LT
31| W BJ | 283. 30| 0. 0000] | 0. 0000| | | | | | | 00017E483

20| 1| S3| 1| | | 20596| MAX123| 93| 09| 22| 11| 42| | | | 1| 00018F2BB

210111113 PPB|||||]]| TESLAB| | | 00019FE5B
22/ [[111111111.00]]]]0002006C2
30| ¢ 7439-92-1| [ [ || T| 3. O [ [ ]| U 1. 4| | 0.0280| | | | 000211903

LT
31| W BJ | 283. 30| 0. 0290] | 0. 0270 | | | | | | 000222318

20| 1| S50| 1| | | 20596| MAX123| 93| 09| 22| 11| 47| | | | 1| 000233187

21| || |1150 PPB|||||]|| TESLAB| | | 000243059
22| [[I11T11111.00]]]]0002545C0
30| ¢ 7439-92-1] | [ || T[ 50.O[ | | | | U 1.4]|]0.2765| | | | 000265897

LTI
31| W BJ | 283. 30| 0. 2760| | 0. 2770| | | | | | | 0002762DE

20| 1| S100| 1| | | 20596| MAX123| 93| 09| 22| 11| 51| | | | 1] 000287174

21| ||111200 PPB|||||||| TESLAB| || 000297D72
221 [[1TTEEETr2.00[ || 000308509
30| ¢ 7439-92-1| | | | | T| 100.0[ | | | U 1.4||0.5035]| ||| 000319934

LITTTT
31| W BJ | 283. 30| 0. 5050] | 0. 5020] | | | | | | 00032A3A7
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2.

ANALYSI S OF A FI ELD BLANK SAMPLE
SAMPLE & I TS ANALYTI CAL SPI KE SAMPLE W TH QC CODE FRB

20| 1| MAX124| 1| FRB| | 20596| MAX123| 93| 09| 22| 12| 58| | M.| 100| 1| 00092D8C5
21| | LOW | | | S308233- 05| 93| 09| 14| | 93| 08| 20| | | 8| 00093E714

22| 11111111]]100]1.00] || 0.0 00094FODE

92| COLORLESS| COLORLESS| CLEAR| CLEAR| | | 00096FE00

30| C] 7440- 28-0| | UG L| BDL| 3. 0000| [ ||| |11111]]UYl 3.0] U 0.4630] | 235. 19
| 0009711EC

31| Wl | 276. 80| 1. 2330| | - 0. 3070| | | | | | | 000981D63

20| 1| MAX124A| 1| FRB| | 20596| MAX123| 93| 09| 22| 13| 03| | | | 1| 000992CE7

21| | LOW || | S308233-05| | | | | 93] 08| 20| | | | 0010039C4

2211111111111 1.00]]||0.0] 0010142FC

30| C] 7440- 28- 0| | UG L| | 20. 9380| F| 20. 00| P| 104. 7| | | | | | 85| 115/ | U] 3. O]
| 20. 9380] | 3. 3700| | 001025A7B

31| W Cl | 276. 80| 21. 4370] | 20. 4390| | | | | | | 001036635

SPI KE SAMPLE RECOVERY & DUPLI CATES PERFORMED ON THE SAME SAMPLE (QC
CODES LSO & LSF, AND LD1 & LD2)

NOTE: SAMPLE MAX123A CAN HAVE EI THER QC CODE LSO OR LD1

20| 1] MAX123| F| LSQ| | 20596| MAX123| 93| 09 22| 12| 40| | G 1. 00| 1| 00094E6D2
21| | LON | | | S308233- 01| 93| 09| 14| | 93| 08| 24| | | 8| 00095F526

22| 11111111]200]1.00]]|]|91.5] 00096FEEC

30| C] 7782-49-2| | M¥ KG BDL| 0. 8087| [ || ||[I11]]]U 3.7 U 1.5305|| 161. 38
| 000991F6C

31| Wl | 196. 00| 3. 2770| | - 0. 2160| | | | | | | 001002AE5

20| 1| MAX123| F| LD1| | 20596| MAX123| 93| 09| 22| 12| 40| | G 1. 00| 1| 001013BFE
21| | LON | | | S308233- 01| 93| 09| 14| | 93| 08 24| | | 8| 001024A52

22| 11111111]]200]1.00]]|]|91.5| 001035418

30| C] 7782-49-2| | M¥ KG BDL| 0. 8087| [ || ||[I11]]]U 3.7 U 1.5305|| 161. 38
| 001067498

31| Wl | 196. 00| 3. 2770| | - 0. 2160| | | | | | | 001002AE5

20| 1] MAX123A| F| LD1| | 20596| MAX123| 93| 09| 22| 12| 45| | | | 1] 001089061

21| | LON| | | S308233-01| | | || 93| 08| 24| | | | 001099D43

22111 1111111]1.00]]||91.5| 00110A677

30| C] 7782-49- 2| | UG L| | 10. 2050| F| 10. 00| P| 102. 0| | | | | | 85| 115]| U 3. 7
| 10. 2050] | 8. 1000| | 00111BE28

31| Wl | 196. 00| 10. 7890] | 9. 6210 | | | | | | 00112C9B2

H- 34 | LMD4. 0



20| 1] MAX123D| F| LD2| | 20596| MAX123| 93| 09| 22| 12| 50| | G 1. 00| 1| 001479A0E
21| | LON | | | S308233- 02| 93| 09| 14| | 93| 08| 24| | | 8| 00148A862

22| 11111111]]200]1.00]]|]|90.9] 00149B22B

30| ] 7782- 49- 2| | M¥ KG LTC| 0. 8509| | | P| 200. 0| | [ ||]]]|Y 3. 7| B| 3. 8930]
| 1. 0172| | 001500661

31| Wl | 196. 00| 3. 9210| | 3. 8650| | | | | | | 00151D1F9

20| 1| MAX123DA| F| LD2| | 20596| MAX123| 93| 09| 22| 12| 55| | | | 1] 00152E28C

21| | LON| | | S308233-02| | | | | 93| 08| 24]| | | | 00153EF6E

22111 1111111]1.00]]|]|91.5| 00154F8A2

30| C] 7782-49-2| | UG L| | 13. 5660| F| 10. 00| P| 96. 7| | | | | | 85| 115| | U] 3. 7| | 13. 566
| 1. 0320| | 001550FDF

31| Wl | 196. 00 13. 6650] | 13. 4670| | | | | | | 001561B3F

20| 1| MAX123S| F| LSF| | 20596| MAX123| 93| 09| 22| 13| 00| | G 1. 01| 1| 001572CClL
21| | LOW | | | S308233- 03| 93| 09| 14| | 03| 08| 24| | | 8| 001583B15

22| 11111111]200]1.00]]|]91.5| 0015944DB

30| C] 7782-49-2| | M& KG | 1. 9178| F| 2. 16| P| 88. 8| || | | | 75| 125| | U 3. 7| | 8. 8615
| 3. 2000| | 001605B08

31| W Cl | 196. 00| 8. 6610] | 9. 0620 | | | | | | 001616692

DUPLI CATES, W TH THE RESULT OF THE DUPLI CATE SAMPLE QUANTI TATED BY THE
MBA (QC CODES LD1, LD2, MsO, Msl, MsS2, Ms3)

NOTE: WHEN THE RESULT OF THE DUPLI CATE SAMPLE |'S QUANTI TATED BY THE
MSA, THE DATA FOR THE RPD, THE CONTROL LIM T(CRDL), AND THE * QC LIM T
QUALI FI ER ARE ENTERED ON THE MBSO TYPE 30 RECORD. THAT IS, DATA FOR THE
DUPLI CATE ANALYSI S THAT ARE ENTERED ON FORM VI MUST BE ENTERED ON THE
TYPE 30 RECORD OF THE EPA SAVPLE NUMBER THAT HAS THE ' DO' SUFFI X (E. G
MAX123D0)

20| 1| MAX123| F| LD1| | 20596| MAX123| 93| 09| 22| 12| 40| | G 1. 00| 1| 00135FD7E
21| | LOW | | | S308233- 01| 93| 09| 14| | 93| 08| 24| | | 8| 001360BD2

22| 11111111]]200]1.00]]|]|91.5| 001371598

30| ] 7440-38-2| | M& KG | 4. 7259 | [ [ 11111111V 2.7]|21.6210] | 0. 0000|
| 0014034CA

31| Wl | 197. 20| 21. 6210] | 21. 6210| | | | | | | 001414075

20| 1] MAX123A| F| LD1| | 20596| MAX123| 93| 09| 22| 12| 45| | | | 1] 0014250C2

21| | LON | | | S308233-01| | | | | 93| 08| 24| | | | 001435DA4

221 111111111]1.00]]|]|91.5| 0014466D8

30| C] 7440- 38- 2| | UG L| | 44. 2020| F| 20. 00| P| 112. 9| | | | | | 85| 115]| U 2. 7
| 44. 2020] | 2. 7700] | 001457E51

31| Wl | 197. 20| 45. 0690] | 43. 3350| | | | | | | 001468A0E

H 35 | LMD4. 0



20| 1| MAX123D| F| LD2| | 20596| MAX123| 93| 09| 22| 12| 50| | G 1. 00| 1| 001479B61
21| | LOW | | | S308233- 02| 93| 09| 14| | 93| 08| 24| | | 8| 00148A9B5

22| 11111111]]200]1.00]]|]|91.5| 00149B37E

30| C] 7440-38-2| | M& KG RIN 5. 8114[ | || | [111]]1Y 2.7]|26.5870] | 1. 5100]
| 00150C77C

31| Wl | 197. 20| 26. 8700] | 26. 3040| | | | | | | 00151D335

20| 1| MAX123DA| F| LD2| | 20596| MAX123| 93| 09| 22| 12| 55| | | | 1] 00152E3C8

21| | LON| | | S308233-02| | | | | 93| 08| 24]| | | | 00153F0AA

221 111111111]1.00]]||91.5| 00154F9DE

30| C] 7440- 38- 2| | UG L| RI N| 49. 9655| F| 20. 00| P| 116. 9| | | | | | 85| 115| | U| 2. 7|
| 49. 9655] | 2. 6500] | 001551279

31| Wl | 197. 20| 49. 0290] | 50. 9020| | | | | | | 001561E34

20| 1| MAX123D0| F| MBO| | 20596| MAX123| 93| 09| 22| 13| 00| | G 1. 00| 1| 00270330F
21| | LOW | | | S308233- 02| 93| 09| 14| | 93| 08| 24| | | 8| 002714163

22| 1111111]200]2.50]|]|91.5| 002724B2A

30| C] 7440- 38-2| | M& KG | 7. 8142| F| 0. 0| P| 49. 3| C] 0.9958| L| 2. 2| | | | *| U 2. 7
| 14. 3| | | | 002735F59

31| W B | 197. 20| 0. 0550| | | | | | | | | 002746977

20| 1] MAX123D1| F| MB1| | 20596| MAX123| 93| 09| 22| 13| 03| | G 1. 00| 1| 002757B10
21| | LOW | | | S308233- 02| 93| 09| 14| | 93| 08| 24| | | 8| 002768964

221 1111111]200]2.50]|]91.5] 00277932B
30| €| 7440-38-2[ | | | [F[ 20.O[ [ [ I I[II11U2.7]|]]||00278A230
31| W B| | 197. 20| 0. 0810| | | | | | | | | 00279ACAD

20| 1| MAX123D2| F| MB2| | 20596| MAX123| 93| 09| 22| 13| 06| | G 1. 00| 1| 00280BDEB
21| | LON | | | S308233- 02| 93| 09| 14| | 93| 08| 24| | | 8| 00281CC3F

22| 1111111]200]2.50]]|]|91.5| 00282D606
30| €| 7440-38-2[ || | [F[20.O[ [ [ 1111V 2. 7]|]]|]00278A230
31| W B| | 197. 20| 0. 1240| | | | | | | | | 00284EF27

20| 1| MAX123D3| F| MB3| | 20596| MAX123| 93| 09| 22| 13| 09| | G 1. 00| 1| 0028500C1
21| | LOW | | | S308233- 02| 93| 09| 14| | 93| 08| 24| | | 8| 002860F15

22| 11111111]200]2.50]|]|91.5| 0028718DC
30| €| 7440-38-2[ | | | [ F[ 30.O[ [[[II[III1U2 7]|]]]]00278A230
31| W B | 197. 20| 0. 1600| | | | | | | | | 0028931FE
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MERCURY (CVAA OR AVAA)

START OF A MERCURY RUN W TH RECORD TYPES 10 & 16 AND THE FI RST TWO TYPE

20 RECORDS

10| 93| 09] 09| 08| 44| CV| | LMD4. 0| ABC| TESLAB] | | | 68- D2- 0039| MB|
| TEST LABS | NC. | 16| 0000018F7
16] 93| 09] 09| 14| 34| N| | | | 000012099

20| 1| I1DL| ||| 93] 07| 15

|1111]1] 000044AEB
301 7439-97-6 [ [| [ [IT11]1]

|1V 0.1] ||| 0000558F4

20| 1| LRV| | | | || 93] 09| 09] | | | | | 1| 0000666A6

30| ¢ 7439-97-6[ [ [ [[[IIIIIITTIITITI11]]0000773CB
3211 IIIITTIITTT]] 000087002

34| ||]253.70]0.2|5]|||]|00009852D

MERCURY | NSTRUVENT CALI BRATI ON STANDARDS
BLANK (S0) AND FOUR OTHER STANDARDS

20| 1| SO| 1| | | 20596| MAX123| 93| 09| 09| 08| 44| | | | 1| 00010936F

210|110 PPB[|]|]]]|| TESLAB| || 000119FOC

2211111111111 2.00]]]|00012A773

30| C 7439-97-6] | ||| TIO.O | II|II]]]]1Y 0.1 U 0.0122|]|]|| 00013BADI
31| W(C | 253.70]0.0122|||]|]|]]|||00014CAEC

20| 1| SO. 2| 1| | | 20596| MAX123| 93| 09| 09| 08| 48] | | | 1] 00015D392

210 |11110.2 PPB|||]||||]| TESLAB| || 00016DF8F

2211111111111 2.00]]]|O0017E7F6

30| C 7439-97-6] | | |1 TIO.- 2| II|I]]1]]1Y0.1]|B]0.1987|]|]|| 00018FB5E
31| W(C | 253.70]0.1987[||]]]||]|000190571

20| 1| S1. 0] 1| | | 20596| MAX123| 93| 09| 09| 08| 53| | | | 1| 000201412

21| |[|111.0 PPB||||]]||| TESLAB| | | 00021200E

22| [[I11T11111.00]]]|]000222875

30| € 7439-97-6| | | [ [ T/ 2.0/ [[|I[[I]]lY0.1]|1.0128|]|]|| 000233BDC
31| Wl | 253.70| 1. 0128 | | | | | | | | 0002445EF

20| 1| S2. 0] 1| | | 20596| MAX123| 93| 09| 09| 08| 57| | | | 1] 000255495

210 ||1]112.0 PPB|||]||||]| TESLAB]| || 000266092

2211111111111 2.00]]]|0002768F9

30| C1 7439-97-6] | ||| TI2-0 || I|I]]1]]1Y0.1]]2.0055|]|]||000287C61
31| W(C | 253.70]|2.0055||]|]|]|]|||]| 000298674
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3.4

20| 1| S5. 0] 1| | | 20596| MAX123| 93| 09| 09| 09| 01] | | | 1] 000309513

210 |||]15.0 PPB|||||||]| TESLAB| || 00031A113
2211111111 2.00]] || 0O0032A97A

30| C 7439-97-6] | ||| TIS5-O||III]]1]]1Y0.1]]4.9952|]|]|| 00033BCE5
31| WC | 253.70]4.9952|||]]|]||||00034C6F8

SPI KE SAMPLE RECOVERY & DUPLI CATES PERFORMED ON DI FFERENT SAMPLES (QC
CODES LSO & LSF, AND LD1 & LD2)

20| 1] MAX123| F| LSQ| | 20596| MAX123| 93| 09| 09] 13| 20| | G 0. 20| 1| 002106798

21| | LOW | | | S308233- 01| 93| 09| 08| | 93| 08| 24| | | 8| 0021175EF

22| 11111111]100]1.00]||91.5| 002127FB4

30| ] 7439-97- 6| | M& KG BDL| 0. 0546 | | | | ||1]1]]1Y 0.1] U 0.0349]| || 002159ECD
31| Wl | 253.70] 0.0349| | | | | | | | | 00216A8E3

20| 1] MAX123S| F| LSF| | 20596| MAX123| 93| 09| 09] 13| 25| | G 0. 20| 1| 00229534B

21| | LOW | | | S308233- 03| 93| 09| 08| | 93| 08| 24| | | 8| 0023061A2

22| 11111111]]100]1.00]]|]|91.5| 002316B67

30| ] 7439- 97- 6| | M¥ K@ | 0. 5664| F| 0. 55| P| 103. 0| | | | | | 75| 125| | U 0. 1| | 1. 0366
||| 00232807A

31| Wl | 253. 70| 1.0366] | | | | | | | | 002338A9D

20| 1| MAX126| F| LD1| | 20596| MAX123| 93| 09| 09] 13| 30| | G 0. 22| 1| 00217B9F5
21| | LON | | | S308233- 06| 93| 09] 08| | 93| 08| 24| | | 8| 00218C84C

22| 11111111]100] 1.00] || 85. 6| 00219D211

30| ] 7439-97-6| | M& KG | 1.3685| | [[|||]111]1]Y0.1]|2.5771] ||| 00222F11D
31| Wl | 253. 70| 2. 5771| | | | | | | | | 00223FB40

20| 1] MAX126D| F| LD2| | 20596| MAX123| 93| 09| 09| 13| 35| | G 0. 21| 1| 002240C9D

21| | LOW | | | S308233- 07| 93| 09| 08| | 93| 08| 24| | | 8] 002251AF4

22| 11111111]100]1.00] || 85. 1] 0022624BC

30| ] 7439- 97- 6| | M¥ K@ BDL| 0. 0556 | | P| 200. 0| | | L| 0. 11| | | | *| U 0. 1] U] 0. 0278
||| 002273795

31| Wl | 253. 70| 0.0278| | | | | | | | | 0022841B9

SPI KE SAMPLE RECOVERY & DUPLI CATES PERFORMED ON THE SAME SAMPLE (QC
CODES LSO & LSF, AND LD1 & LD2)

20| 1] MAX126| F| LSQ| | 20596| MAX123| 93| 09| 09] 16| 10| | G 0. 20| 1| 002106798
21| | LOW | | | S308233- 06| 93| 09| 08| | 93| 08| 24| | | 8| 0021175EF

22| 11111111]100]1.00]||91.5| 002127FB4

30| ] 7439-97-6| | M& KG | 0.6429] | [ [ 11111111V 0.1]|1.1765| ||| 002159ECO
31| Wl | 253. 70| 1. 1765| | | | | | | | | 00216A8E3

H 38 | LMD4. 0



20| 1] MAX126| F| LD1| | 20596| MAX123| 93| 09| 09] 16| 10| | G 0. 20| 1| 00217B9F5
21| | LON | | | S308233- 06| 93| 09] 08| | 93| 08| 24| | | 8| 00218C84C

22| 11111111]]100]1.00]|]|91.5| 00219D211

30| ] 7439-97-6] | M& KG | 0.6429] | [ [||1]1I11]1Y0.1]|1.1765| ||| 002159ECO
31| Wl | 253. 70| 1. 1765| | | | | | | | | 00223FB40

20| 1] MAX126D| F| LD2| | 20596| MAX123| 93| 09| 09| 16| 15| | G 0. 21| 1| 002240C9D
21| | LOW | | | S308233- 07| 93| 09| 08| | 93| 08| 24| | | 8| 002251AF4

22| 11111111]100]1.00]|]|90. 9] 0022624BC

30| C] 7439-97- 6| | M¥ KG | 0. 2231| | | P| 97. 0| | | L| 0. 11| | | | *| U 0. 1] | 0. 4286 |
| 002273795

31| Wl | 253. 70| 0. 4286| | | | | | | | | 0022841B9

20| 1] MAX126S| F| LSF| | 20596| MAX123| 93| 09| 09] 16| 20| | G 0. 20| 1| 00229534B

21| | LOW | | | S308233- 08| 93| 09| 08| | 93| 08| 24| | | 8| 0023061A2

22| 11111111]]100]1.00]]|]|91.5| 002316B67

30| ] 7439-97- 6| | M¥ KG | 0. 9710| F| 0. 55| P| 59. 7| | | | | N 75| 125| | U 0. 1| | 1. 7769
||| 00232807A

31| Wl | 253.70] 1. 7769 | | | | | | | | 002338A9D

I NI TI AL CALI BRATI ON VERI FI CATION (I CV) WTH LVM QC CODE

20| 1| 1 CV] 1| LVM | 20596 MAX123| 93| 09] 09| 09] 06| | | | 1| 00035D687

210 || |1 11CV-5[[|]]]]|1CF(0791)] || 00036E25E

22| II11111112.00]]|]||O00037EACE

30| ] 7439-97-6| | UG L| | 4. 91| T| 4. 9| P| 100. 2| | | | | | 80. 0] 120. 0| | U] 0. 1| | 2. 4559
| | | 00038FFDO

31| Wl | 253. 70| 2. 4559] | | | | | | | | 0003909FC

LABORATORY CONTROL SAMPLE (SOLID) W TH LCM QC CODE
20| 1| LCSS| F| LCM | 20596] MAX123| 93| 09] 09| 12| 24| | G 0. 20| 1| 001256DBA

21| || ||| LCSHG 93] 09| 08| | | | | QAL- 0287] | 8| 001267B1B

22| 11111111]100] 10.00] | | | 001278443

30| ] 7439-97- 6| | M¥ KG | 13. 9| T| 12. 7| P| 109. 4| | | | | | 8.5/ 17. 0] | U 0. 1| | 2. 7719
||| 00128996D

31| Wl | 253.70] 2. 7719 | | | | | | | | 00129A39A
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CYANIDE (CA, AS, C, T)

START OF A CYANIDE RUN W TH RECORD TYPES 10 & 16 AND THE FI RST TWO TYPE

20 RECORDS

10| 93| 09] 01| 14| 09| CA| | LMD4. 0| ABC| TESLAB] | | | 68- D2- 0039| C1|
| TEST LABS I NC. | 7| 00000189C
16] 93] 09] 01| 15| 03] Y| | | | 000012033

20| 1| IDL| ||| ]|91] 10 15] ||| || 1| 000044A74

0L ULTEEEIITEEETITErTTy 10. 01| ||| 0000556DC
20| 1| LRV| | | | | | 93] 09| 01| | | | | | 1| 000066486
SOLULIEEEEIETEETEETErETirEr1]000076FDA
321111 11111]1T|45.00]]|]||000087917

34| | | | 620. 00| 10| 400| | | | | | 000098169

CYANI DE | NSTRUMENT CALI BRATI ON STANDARDS
BLANK (S0) AND FI VE OTHER STANDARDS

20| 1| SO| 1| | | 20596| MAX123| 93| 09| 01| 14| 09| | | | 1| 000108FA1
21| |11110 PPB[||]|]|]|| TESLAB| || 000119B3E

221 [[11F111111.00]]|]00012A3A5

30[ 1| | [[11TI0.0||IIIll1]1U10.0] U 0.3543| ||| 00013B48B
31| W Cl | 620. 00| 0. 3543 | | | | | | | | 00014BD34

20| 1| S10| 1| | | 20596| MAX123| 93| 09| 01| 14| 10| | | | 1| 00015CB95
21| || |1110 PPB[||| ||| TESLAB| || 00016D763

221 [ 111111121 00]]]||00017DFCA

300 L] || [11TI20.0 | |[IIl1]]lY10.0]]11.1700]]|| 00018FOD2
31| Wl | 620. 00| 11. 1700] | | ||| || | 00019F97B

20| 1| S40| 1| | | 20596| MAX123| 93| 09| 01| 14| 11| | | | 1| 0002007E0
21| || ]1140 PPB[|||]|||]| TESLAB| || 0002113B1

221 {1111 00]]|]|000221C18

30[ 1| |[[11TI40.0||IIll1]1lY 10.0]]|38.4000]|||000232D23
31| Wl | 620. 00 38. 4000] | | | || ||| 0002435CC

20| 1| S100| 1| | | 20596| MAX123| 93| 09| 01| 14| 12| | | | 1| 00025445F
21| ||]11100 PPB|||||||| TESLAB| | | 00026505D

221 [[11[111]11.00]]]|]0002758C4

30/ 1| | [[1]T1200.0/[[[IIl]l1]Y 10.0]]|99.7400] ||| 000232D23
31| W Cl | 620. 00| 99. 7400] | | | | | | | | 0002972A5
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4.4

20| 1| S200| 1| | | 20596| MAX123| 93| 09 01| 14| 12| | | | 1] 000308139

21| || ]11200 PPB||||||]|] TESLAB| | | 000318D38

22| | II[I111111.00[]]|00032959F

30/ 1| [[11T200.0] [ [[I]]]]l]Y 10.0]|201.3000| ||| 00033A6D8
31| Wl | 620. 00| 201. 3000| | ||| ||| | 00034AF81

20| 1| S400| 1| | | 20596| MAX123| 93| 09| 01| 14| 13| | | | 1| 00035BE18
21| |||11400 PPB|||||||| TESLAB| | | 00036CA19

22| II[I111111.00[]]|00037D280

3011 ||[1]TI400.0/[[II1]ll1]Y 10.0]|399.5000]|]||00038E3BB
31| Wl | 620. 00| 399. 5000 | | || ||| | 00039ECE4

PREPARATI ON BLANK (SO L) WTH LRB QC CODE
20| 1| PBS| F| LRB| | 20596 MAX123| 93| 09] 01| 14| 23| | G 1. 00| 1| 000928FA0

21| || ||| PB| 93| 08| 30| || ||| 8] 000939A40

221 1111111]50]1.00] ||| 00094A30C

30| 1] || M3 KG BDL| 0.500] | [ [[1]]]111]UY 10.0]U|-0.1130] ||| 00095B433
31| Wl | 620. 00| -0. 1130] | | | | | | | | 00096BE6F

LABORATORY CONTROL SAMPLE (SO L) WTH LCM QC CODE

20| 1| LCSS| F| LCM | 20596| MAX123| 93| 09| 01| 14| 24| | G 1. 00| 1| 00097CF4D
21| || ||| LCSCN 93] 08| 30| | | | | QAL- 0689] | 8] 00098DCBO

221 11111111]50]1.00] ||| 00099E57C

30| 1] || M3 KG |5.0| T| 5.6/ P 89.3|||||]4.3]6.9]|U 10.0| | 100. 0933] |

| 00100F89B

31| Wl | 620. 00| 100. 0933| | | ||| ]| | 001010315

CONTI NUI NG CALI BRATI ON VERI FI CATI ON (CCV) W TH LVC QC CODE
20| 1| CCV] 1| LVQ | 20596 MAX123| 93| 09] 01| 14| 30| | | | 1| 0015045A3

21| || ]11200 PPB||||||]|] TESLAB| | | 0015151A2

221 111111111]1.00]]]||001525A09

30| 1] || UG L||188. 48| T| 200. 0| P| 94. 2| | | | | | 85. 0] 115. 0| | U] 10. 0| | 188. 4772 |
| 001536E87

31| Wl | 620. 00| 188. 4772| | ||| ||| | 001547916

SPlI KE SAMPLE RECOVERY & DUPLI CATES PERFORMED ON THE SAME SAMPLE (QC
CODES LSO & LSF, AND LD1 & LD2)

20| 1| MAX123| F| LSQ| | 20596| MAX123| 93| 09| 01| 14| 35| | G 1. 07| 1| 001955D8E
21| | LOW | | | S308233- 01| 93| 08| 30| | 93| 08| 24| | | 8| 001966BDF
22 11111111]50]1.00]|]91.5 001977578
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30| 1] || M& KG BDL| 0.5107| | [[||1]]11]]Y 10.0| Ul -0.3521| | | | 002009309
31| Wl | 620. 00| -0.3521] | || ||| ]| 002019D4B

20| 1] MAX123| F| LD1| | 20596| MAX123| 93| 09| 01| 14| 35| | G 1. 07| 1| 00202AE62
21| | LOW | | | S308233- 01| 93| 08| 30| | 93| 08| 24| | | 8| 00203BCB3

2211111111150 1.00]|]91.5 00204C64C
30| 1] || M& KG BDL| 0. 5107| | [ [I11]111]]Y 10.0] Ul -0.3521| | | | 00207E3DD
31| Wl | 620. 00| -0.3521] | | ||| ||| 00208EELF

20| 1] MAX123D| F| LD2| | 20596| MAX123| 93| 09| 01| 14| 36| | G 1. 05| 1| 00209FF7A
21| | LOW | | | S308233- 02| 93| 08| 30| | 93| 08| 24| | | 8| 002100DCB

22 11111111]50]1.00]|]90.9] 002111767
30| 1] || M& KG BDL| 0.5204| | [[|]1]]11]]Y 10.0| Ul -0.6395| | | | 0021228D6
31| W Cl | 620. 00| -0. 6395| | | ||| ||| 002133324

20| 1] MAX123S| F| LSF| | 20596| MAX123| 93| 09| 01| 14| 37| | G 1. 01| 1| 0021444AD
21| | LOW | | | S308233- 03| 93| 08| 30| | 93| 08| 24| | | 8| 0021552FE

221 1111111]50]2.00]|]91.5 002165C98

30| 1] | | M3 K@ | 25. 8410| F| 27. 05| P| 95. 5| | | | | | 75| 125| | U] 10. 0| | 238. 8096 |
| 002177000

31| W Cl | 620. 00| 238. 8096 | | ||| ||| 002187B4E
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